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Abstract 
Availability of major feed resources, cattle fattening practices and marketing system were studied 
to generate baseline information which can be used for future interventions to develop market 
oriented cattle fattening program within the integrated mixed crop-livestock system. The study 
was conducted using cross-sectional survey by interviewing a total of 153 cattle fattener 
households proportionally selected from four kebeles in Weina-Dega and two kebeles in Sub-
Kolla agro-ecologies of Bure Woreda in Amhara National Regional State, Ethiopia. Moreover, 
focus group discussions, field observations, market monitoring and heart girth measurement 
have been done to enrich the data. Data analyses were carried out using SAS, JMP5 statistical 
software. The study showed that the major feed resources available to livestock include crop-
residue, stubble grazing, natural pasture and hay which varied with seasons. Mean annual total 
utilizable feed supply per household was 12.70 TDM. Of which, 10.77 TDM (about 84.81%) was 
derived from cropping system which comprised 9.63 TDM crop-residues and 1.14 TDM stubble 
grazing. Total utilizable DM production from cropping system per household significantly varied 
(P<0.05) between the two agro-ecologies that accounted for 8.05±0.59 TDM and 16.36±0.84 
TDM in Weina-Dega and Sub-Kolla agro-ecologies, respectively. Among crop-residues, maize 
stover accounted for 64.58% and was followed by wheat, teff, and millet with 16. 82%, 6.92%, 
and 4.30% of the total TDM produced from cropping system including the respective stubble 
grazing. The study showed that average livestock population per household overall in the study 
area was 5.31TLU and the annual maintenance DM requirement was estimated to be 12.12TDM. 
Hence, the existing feed supply can satisfy about 104.79 % of the maintenance DM requirement 
of livestock per household. However, the annual feed supply greatly varied between the two agro-
ecologies that accounted for about 90.84% and 119.26 % of the maintenance DM requirement of 
livestock in Weina-Dega and Sub-Kolla averages, respectively. As a result, feed scarcity was 
observed in Weina-Dega agro-ecology especially in Arbisi and Woynma-ambaye kebeles, and 
followed by Wndgi kebele. This study also showed that older plowed oxen about 10 years old 
have been fattened under farmer’s management with mean live-weight change of about 66.24kg 
per fattened cattle overall in the study area. However, mean live-weight changes were 53.91kg 
and 91.64kg for Weina-Dega and Sub-Kolla agro-ecologies, respectively. Household survey 
indicated that, average price of cattle before and after fattening was about 965 and 1505 birr, 
respectively, which resulted gross profit of about 540 birr per fattening cattle that came from 
price margin and feed margin over 110 days of feeding length. Both mean live-weight change 
and gross profit per fattened cattle in Sub-Kolla kebeles were significantly higher (P<0.05) than 
in Weina-Dega kebeles. Major constraints that hindered the performance of cattle fattening 
activity were feed shortage, lack of capital, shortage of labour, and animal health problem in 
order of importance. However, availability of crop-residues, high irrigation potential, better 
meat type cattle, and high market demand were also identified as good opportunities which could 
be used to enhance the performance of cattle fattening activity. It can be concluded that cattle 
fattening could be one potential strategy to improve the income of the farming community that 
utilizes seasonally available feed resources by improving utilization efficiency through training 
and extension advice with the help of agricultural development organizations. Moreover, detail 
research work on DM production, nutrient composition and digestibility of the major available 
feed resources are recommended for further work.  
Key words: Agro-ecology, Cattle fattening, Crop-residue, Dry-matter production, Feed 
resources, Horro cattle, Live-weight change, Maintenance requirement. 
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Chapter 1: Introduction 
1.1. Background 
Agriculture, being the backbone of Ethiopia’s economy, accounts for 46% of the Gross Domestic 
Product (GDP) and livestock sub sector contributes 30% - 35% and more than 85% of farm cash 
income. The sub sector also accounts 19% to the export earning (Azage and Alemu, 1998; 
Befekadu and Birhanu, 2000).  
Highlands of Ethiopia are characterized by crop-livestock mixed farming systems. They inhabit 
nearly 90% of the human population and 70% of the livestock population of the country 
(Mohamed-Saleem and Abate, 1995). The mixed farming systems developed as a consequence of 
the beneficial effects resulting from interrelationships and complementarities between crop and 
livestock production. Livestock production ensures the availability of food and income to the 
farming community throughout the year. Besides, livestock are source of agricultural inputs such 
as draft power and organic fertilizer as a direct contribution for crop production, while the 
contribution of crop sector is through provision of feed in the form of crop residues and stubble 
grazing. Hence, the role of livestock is significant in this farming system (Getachew, 2002). 
There are, however, key constraints to the productivity of livestock in Ethiopian highlands. These 
include poor nutrition, poor genetic resources in terms of productivity, prevalence of animal 
diseases, unfavorable socio-economic factors, and lack of livestock policy (Agajie et al., 2002).    
The area of land allocated to grazing in the highlands progressively declined through time due to 
the expansion of cultivation (Alemayehu, 2002; Zerihun, 2002). As a result of this, scarcity of 
feed resources is the major bottleneck to livestock production in the highlands of Ethiopia, where 
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natural pasture and crop residues are the major sources of feed supply to livestock (Seyoum and 
Zinash, 1995; Zinash et al., 1995; Zerihun, 2002). However, these feed resources are inadequate 
quantitatively and qualitatively to support reasonable livestock production (Mohamed-Saleem 
and Abate, 1995). Hence, to satisfy the growing demand for livestock products in the mixed crop-
livestock system of the Ethiopian highlands, it is more and more important to ensure the efficient 
use of the available feed resources, including crop-residues. 
Despite the low productivity of traditional animal production system in the mixed crop-livestock 
system of Ethiopian highlands, there are substantial potentials for development. There is a 
considerable potential for increasing crop yield, and the quantity as well as the quality of forage 
through adoption of different strategies that integrate livestock and cropping systems. This can be 
achieved by the production of more feeds under sustainable cropping system and preparation of 
better mix of nutrients for livestock from these sources, and by improving utilization efficiency 
of the available feed resources (Alemayehu, 2002). Thus it is possible to improve the benefit 
gained from livestock in general and from cattle in particular by fattening of plowed oxen, culled 
cows, and steers results from the system which are beyond the requirement for plowing.    
In Ethiopia there are three types of cattle fattening systems namely; traditional, by-product based 
and the Hararghe type of fattening which varies mainly depending on the available feed 
resources, source of fattening cattle and marketing conditions. Though, Ethiopia is known for its 
huge cattle population, most of the beef is produced under an extensive low input system and in 
conjunction with crop and small ruminant production, as a result of which, beef production and 
productivity are very low as compared to the world average. Per capita consumption of meat is 
about 13.9 kilos a year of which beef and veal contribute 64 percent; and sheep, goats, chicken 
and camels provide the remainder (MoA, 1997). This shows that beef cattle fattening activity 
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could be one potential source for employment opportunity to alleviate poverty in the country if 
considerable attention is given for the sub sector. Farmers can derive substantial income from 
cattle fattening as well as maximize use of farm resources provided that adequate capital to 
purchase stocks, ample knowledge in selecting stocks for fattening, and efficient feeding 
management using local and available feed resources. 
Farmers in the study area consider their livestock to be reliable source of input for crop 
production. Animals were purchased and sold according to the need of farm labor, cash need of 
the family and investment opportunities. Similar to the other farmers of the Ethiopian highlands, 
the major functions of oxen in the study area were to provide traction power and to build capital 
savings. Cows were kept primarily to produce replacement heifers and young bulls which were 
mainly used as input function for crop production. Sheep and goats were mainly reared to cover 
payments associated with cash needs of the family for clothing, input costs, land tax and for 
fulfilling other social obligations. Moreover, sheep and goats have been kept for periodical 
slaughter for home consumption especially during festivals. From equines, donkeys and mules 
have been used as pack animals to transport agricultural inputs, harvested grain from the 
farmland to the house and to the market, and crop-residues from the farmland to the backyard. 
Moreover, donkeys which were found in the Sub-Kolla kebeles of the study area have been used 
to plow cropland. This is because of the prevalence of tsetse fly which causes Trypanosomiasis 
and in turn highly affects plowing oxen in the area.  
After plowing, when the plowed oxen become older and suspected as if the oxen could not able 
to plow for the next season, farmers decide to fatten their oxen and supplied for the market to 
replace young plowing oxen for cultivation. Moreover, some rural farmers and semi-urban 
dwellers have experienced fattening by purchasing emaciated older plowed oxen from the 
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surrounding market and sold after some months of feeding period to get profit. For example, in 
2006 alone, 2367 cattle were fattened in the woreda (BWARDO, unpublished), and in 2004 
alone, 39193 cattle in West Gojjam Zone and 129596 cattle were fattened overall in the region 
(BoFEDANRS, 2005).   
1.2. Statement of the Problem 
Bure woreda is known in cereal crop production and the resulting crop-residues could be used as 
potential feed source for fattening cattle. Though detail marketing system has not yet been 
compiled out, the woreda seems suitable for cattle fattening due to suitable market access and 
presence of three all-weather roads connecting with Bahir-Dar, Debremarkos and Nekemt. 
Moreover, the woreda is bordered towards the South with Horrogudru Woreda in Oromyia 
Region, which is the origin of Horro cattle having relatively good beef cattle characteristics to be 
used as a potential source of fattening cattle.  
Though, the woreda was estimated to have huge supply of crop-residues, there may be 
mishandling and lack of awareness about crop-residue improvement. As a result, utilization 
efficiency of the residues may be low. Besides, there may be lack of proper selection of fattening 
cattle, lack of market information and also poor managements in relation to feeding system, 
healthcare, housing, watering, etc.; which may lower the performance of cattle fattening. Hence, 
the producer may not get reasonable benefit from their fattening activity unless appropriate 
improvement strategies have to be introduced. 
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1.3. Justification of the Study 
Despite good fattening potentials associated with ample crop-residue production, market access 
and suitable cattle breeds have been expected in the woreda, because little attention given to 
livestock development in general and cattle fattening in particular and much has not been studied 
about utilization of the available feed resources, fattening practices and marketing system of 
cattle in the area. In Amhara Region in general and Bure Woreda in particular, there is a newly 
emerging cattle fattening activity under small scale level by farmers and semi-urban dwellers, 
which needs deep-investigation about the management and its performance. Thus, on the basis of 
this background, the current study was initiated to address some research questions about 
improvement strategies of the feed resource base and cattle fattening practices in Bure Woreda.   
1.4. Objective of the Study 
1.4.1. General Objective 
General objective of the current study was to generate baseline information which can be used for 
future interventions to develop market oriented cattle fattening program within the integrated 
mixed crop-livestock system. 
1.4.2. Specific Objectives 
? To assess the major available feed resources and forward potential strategies for efficient 
utilization; 
? To assess cattle fattening practices on-farm level; 
? To assess marketing system of the current cattle fattening activity; 
? To assess the major constraints and opportunities for cattle fattening activity.  
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1.5. Beneficiaries from the Research Result 
Since, the results and recommendations made available at woreda level, extension staffs can use 
for their day to day activity to increase farm productivity and hence, the target people in the 
woreda those engaged in cattle fattening activity will be the primarily beneficiaries. Moreover, 
BoARD, ARARI and also other concerned NGO’s like IPMS-ILRI will use as a baseline 
information to define the prospects for future interventions in developing market oriented cattle 
fattening program within the integrated crop-livestock system having similar resources and agro-
ecology within the region. By which, it will contribute to poverty alleviation program in a 
sustainable crop-livestock production system in the region. 
1.6. Research Hypothesis 
? There is no a significant feed shortage in Bure Woreda. 
? Cattle fattening practices do not have significant difference between Weina-Dega and Sub-
Kolla agro-ecologies. 
? Marketing system does not have significant difference between Weina-Dega and Sub-Kolla 
agro-ecologies. 
- 7 - 
Chapter 2: Literature Review 
2.1. Livestock Production System 
According to Sere and Steinfeld (1996), the world livestock system is classified in to three broad 
categories of production systems on the bases of degrees of interaction with crops, in relation to 
land, agro-ecological zone, intensity of production, animal species and type of products. These 
are: grazing, mixed farming and industrial systems. 
Grazing systems based almost entirely on livestock production, with little or no integration with 
crops. They are mainly based on native grassland. In terms of total production, grazing systems 
are of lesser importance due to that they supply only 9% of global meat production (ibid).  
In mixed farming systems, crops and livestock production are integrated on the same farm. 
Hence, resource use in mixed farming is often highly self-reliant as nutrients and energy flow 
from crops to livestock and back. Mixed farming is probably the most benign agricultural 
production system, since there are many opportunities for nutrient recycling in to the soil as it is 
known by complementarities between livestock and crop production. It provides the largest share 
accounted for about 54% of the total global meat production. The importance of mixed systems 
as suppliers of livestock products is expected to continue to grow in the future, along with 
landless mono-gastric systems. Cattle are the dominant livestock species and kept primarily for 
draught power, milk, manure, meat and hides in intensively cultivated mixed farming systems, 
whereas, donkeys, sheep and poultry are also important species kept for different purposes. In 
this farming system, more than 10% of DM feed for livestock is derived from crop production 
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and also grazing pressure is very high as a result of this, animals experience year-round feed 
shortage (ibid).  
Industrial systems cover industrial types of production and small-scale urban or semi-urban 
production in developing countries. Both mono-gastric (pig and poultry) and ruminant production 
systems exist. They provide 37% of the total global meat production. These systems are open 
both in physical and economic terms (ibid). 
The heterogeneity of Ethiopia's topography, climate and cultural conditions make it difficult to 
generalize about livestock production systems in the country. However, the major livestock 
production systems in the country are highland livestock, lowland livestock, and commercial 
livestock production systems (Alemayehu, 1987).   
2.2. Crop-Livestock Integration in Sustainable Agriculture  
Population growth, urbanization and income growth in developing countries are fuelling a 
substantial global increase in the demand for food of animal origin, while also aggravating the 
competition between crops and livestock (increasing cropping areas and reducing rangelands) 
which cause environmental stress. In this regard, an integrated crop-livestock farming system 
sents a key solution for enhancing livestock production and safeguarding the environment 
through prudent and efficient resource use (IFAD, 2005).  
The integration of crop and livestock systems can provide some very important sustainable 
advantages for the farmer through nutrient recycling and adding economic value to the system by 
grazing on crop residue which would otherwise be under utilized. In addition, livestock also 
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provide an incentive to plant nitrogen-fixing crops or forages which serve to improve soil fertility 
and reduce soil erosion (Sere and Steinfeld, 1996).  
Sustainable agricultural systems involve animals for their unique ability to use non-competitive, 
non-renewable resources, and for their integration with other farm practices. They complement 
plant production systems, and provide biological and economic diversity. In addition, livestock 
ownership provides a safe investment that can be stored and which produces increased returns 
through reproduction and gain in body weight. Because, they have diverse functions for the 
livelihood of farmers in mixed crop-livestock systems in the highlands of East Africa, through 
improving food security, alleviating poverty and also being they are central to nutrient cycling, 
livestock are important to the efficiency, stability, and sustainability of farming systems in the 
East African highlands (Ehuni et al., 1998). 
Sustainable mixed crop-livestock system often emphasizes the use of nitrogen-fixing forage 
legumes for their multipurpose value in the system. Growing fodder legumes and using of these 
fodders to supplement crop-residue is the most practical and cost-effective method of improving 
nutritional value of crop residues. This creates an opportunity for crop residues to play a useful 
role in reducing weight losses of animals particularly during dry periods (IFAD, 2005). 
Moreover, returning animal dung and urine to the soil can help in nutrient recycling, and animal 
grazing can be used to control weeds in agro forestry or pasture systems. Hence, more attention 
should be paid to develop farming systems that exploit the complementarities and synergism 
between plants and animals in resource-conserving systems (Daniel, 1988). 
For millions of smallholder farmers in the highlands of Ethiopia, animal draught power and 
nutrient recycling through manure compensate lack of access to modern inputs such as tractors 
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and fertilizer, and help to maintain the viability and environmental sustainability of production. 
In the mixed crop-livestock system, farmers integrate crop and livestock sub-sectors, because the 
main and cheap sources of inputs for farming are those that emerge from crop and livestock 
integration (Getachew and Abate, 1993).   
2.3. Mixed Crop-Livestock Production in the Highlands of Ethiopia 
Globally, mixed farming systems produce the largest share of the total milk (90%), meat (54%) 
and it is the main system of production for smallholder farmers in many developing countries 
(Sere and Steinfeld, 1996). In the tropics, the principal objective of farmers engaged in mixed 
farming is complementary benefit from an optimum mixture of crops and livestock farming and 
spreading income and risks over both crops and livestock production. Moreover, the system 
provide farmers with an opportunity to use labor more efficiently, to have a source of cash for 
purchasing farm inputs and to add value to crops or crop by-products (Peters and Aenis, 1995).  
In Ethiopia, the livestock sub sector contributes about 12% and 33% of the total and agricultural 
Gross Domestic Product (GDP), respectively, and provides livelihood for 65% of the population 
(Ayele et al., 2003).  
Crop and livestock sub systems interacts each other in many ways in the Ethiopian highlands. 
The livestock sub system has output, input, asset, security and investment functions in the 
farming systems. Animal traction and crop residues are the prominent binding elements of the 
crop and livestock sub-sectors. Draught power and manure serve as direct input to crop farming. 
Besides, livestock provide an alternative market for crop farming by use of crop residues and 
poor quality grains and change into high quality human diets like, meat and milk (Getachew and 
Abate, 1993).  
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The high crop-related livestock production system in Ethiopia is found between 1,500 and 3,000 
masl especially in the highlands of Tigray, Wollo, Gondar, Gojjam, Shewa and parts of Wellega 
(Alemayehu, 2003). Particularly highland mixed crop-livestock farming system of Ethiopia 
support 2/3 of the livestock population and hold about 95% of the cropped area. It is estimated 
that the highlands contain nearly 75 to 80% of the national cattle and sheep, and 30% of the 
national goat flock (Zinash et al., 2001). In the mixed crop-livestock system of Ethiopian 
highlands, farm size is an effective constraint for efficiency of production as well as improving 
the living condition of the rural family. Because, increasing population pressure needs additional 
cropland to produce food crops as a result it has contributed to the decline in availability of 
grazing lands which in turn affects livestock productivity (Alemayehu, 2002). 
Livestock in the highlands are kept for multiple purposes such as food production, risk 
mitigation, income generation and internal integration function (Agajie et al., 2002). According 
to McDowell and Hildebrand (1980), livestock convert crop residues and other plant biomass to 
utilizable products by human beings, and either mediate or accelerate nutrient transfer and 
turnover to the soil. In this respect, mixed farming is at least partially, a closed system so that the 
waste products of one enterprise are used by the other enterprise (Amir and Knipscheer, 1989). 
Hence, the productivity of mixed farming system can be increased via considerable attention of 
the interaction between crops and livestock (IFAD, 2005). In general, livestock in the highlands 
of Ethiopia as a whole contribute substantially to the socioeconomic development of the country 
yielding food for the people, energy, cash income, economic security and manure for the rural 
community and crop agriculture; hides and skins, and live animals for export and industrial use 
(Yitaye, 1999; Ayele et al., 2003).  
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2.4. Feed Resources and Feeding Systems in the Highlands of Ethiopia  
2.4.1. Feed Resources Availability 
The availability of feed resources in the highlands of Ethiopia depends on the mode and intensity 
of crop production as well as population pressure. The major basal feed resources in these areas 
are natural pasture, crop residues and stubble grazing, and their contribution to the total feed 
resource base vary from area to area based on cropping intensity (Seyoum et al., 2001).  
The availability of feed resources in Ethiopia interacts with rainfall amount and distribution 
pattern, and season of the year (Mohamed-Saleem and Abate, 1995). Though, limited supplies 
are obtainable during the dry season on unusual patches of land and along riverbanks, the 
reliability of natural pasture as a feed source is restricted to the wet season (Zinash et al., 1995). 
Hence, animals will depend more on crop residues during the dry season. Besides natural pasture, 
the contribution of stubble and fallow land grazing is significant beginning from the end of 
cropping season just after harvesting. During this period, livestock can have free access to 
grazing of crop fields. Standing hay that is closed during the wet season is also open at the end of 
the cropping season (FAO, 2001). 
The availability of crop residues is closely related to the farming system, the type of crops 
produced and intensity of cultivation. In integrated crop/livestock systems, the potential of using 
crop residues for livestock feed is the greatest. As more and more land is put under crop 
production, livestock feed becomes scarce and crop residues particularly cereal straws remain the 
major feed source for the animals particularly during the dry period of the year (which spans 
from November to May period). Some estimates indicate that crop residues provide 40-50% of 
the annual livestock feed requirement (Daniel, 1988). 
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In the highlands and mid altitude, various food crop residues: cereals (teff, barley, wheat, maize, 
sorghum and millet), pulse crop residues (faba beans, chickpeas, haricot beans, field peas, and 
lentils), oil crop residues and reject vegetables are providing a considerable quantity of dry 
season feed supply in most farming areas of the country. Currently, with the rapid increase of 
human population and expansion of arable land and with the steady decrease in grazing land, the 
use of crop residues is increasing. On average crop residues provide 10 to 15 percent of total feed 
intake. The same report suggested that in some localities under special crop/livestock production 
systems, the intake could increase up to 50 percent (MoA, 1997; Alemayehu, 1998). 
Solomon (2004) noted that crop-residues and stubble grazing accounted for 74.15% of the total 
annual feed supply which was the major source of feed starting from harvesting of food crops to 
the wet periods during the time at which feed from grazing areas is inadequate or almost 
unavailable in Sinana sub-district. Livestock, therefore, depend on the straw from cereal crops, 
especially during dry periods when there are limited feed supplies from grazing lands. Similarly, 
in most intensively cultivated areas, crop residues and aftermath grazing accounts for about 60 to 
70% of the basal diet, particularly, wheat straw is the dominant feed in wheat-based farming 
system (Seyoum et al., 2001). 
Different research works point out different percentage on the contribution of crop residues as 
livestock feed. This may be due to the wide range of ecological variation between different 
localities in the country and also variation in time which in turn results with variation in crop 
species and cropping intensity. So location and time specific feed resource assessment is required 
in order to know the feed gap between feed supply and feed requirement within specified animal 
production level.     
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2.4.2. Feed Resources and their Distribution over Seasons  
Feed shortage is critical during the dry season. Most of the feed in the Ethiopian highlands is 
obtained from natural pasture and crop residues. Feeds are abundant from December to February, 
and rationing starts afterwards. Quality feed is usually allotted to draught oxen, mainly in the 
peak farming months, when land preparation and planting operations are commonly practiced. In 
the months of May and June, when there is almost no green feed, but a very high demand for 
draught power, crop residues become the major feed source. Crop residue from pulses is 
considered as quality feed resource and it is fed mainly to oxen and milking cows in mixture with 
straw from cereals. Crop residues from the cereal fields are low in metabolizable energy and 
protein content. This problem can be addressed to some extent by mixing crop residues with 
various forage legumes. This practice enhances rumen fermentation and therefore enhances the 
availability of energy from the total diet. Improved grass forages provide a good source of energy 
almost throughout the year (MoA, 1984).   
Seasonal variations in feed quality and quantity is the main limitation to animal production and 
cause fluctuation in productivity through out the year, particularly in the dry seasons during 
which feed is scant and poor in nutritive value. Relatively the feed available in Kolla agro-
ecology is good compared to Woina Dega agro-ecology (Tessema et al., 2003). The problem of 
seasonality of feed resources in the highlands of Ethiopia is further aggravated by absence of 
controlled breeding practice, which does not make adjustments with seasonal variation in feed 
supply and demand (Daniel, 1988; Seyoum and Zinash, 1989). 
Where seasonality of forage production is a problem, there are methods that can be used by the 
farmer to ensure adequate year round feed supplies e.g. stock adjustments, seasonal breeding 
programs, growing a range of pasture species, grass-legume mixtures, tree legumes and special 
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fodder areas and employing fodder conservation techniques. Another possibility is to locate 
alternative feed sources and use them as supplements. These include banana, cassava, cocoa pod 
husk, copra cake, gliricidia and leucaena, oil palm products, rice by-products, sugarcane residues 
and by-products, sweet potato, urea, urea-molasses and multi-nutrient blocks, and various oil 
cakes and meals (MoA, 1984).  
2.4.3. Feeding Systems 
In the central highlands of Ethiopia, livestock grazing on seasonal fallow land and permanent 
pasturelands during cropping season, and on croplands after harvest is common (Zinash et al., 
1995). Production problems common to most Ethiopian livestock feeding systems are seasonality 
in animal feeds supplies and of poor quality in that the quality of most harvested and conserved 
feedstuffs is such that when fed alone it is often unable to provide even for the maintenance 
needs of livestock (Anderson, 1987).  
Animals fed on crop residues mainly in two ways. The residues are piled in stacks near 
homesteads and animals are let to eat from the stacks or given small quantities in the morning 
and evening, or for working oxen, before and after work. Alternatively, the residues are left in the 
threshing ground and consumed by animals together with the standing straws which are left for 
aftermath grazing (Daniel, 1988). 
In the central highlands of Ethiopia, farms and government-owned fattening feed lots use straws 
with molasses and urea. There is a strong tendency towards improving utilization of crop residues 
by supplementing with molasses and/or urea at beef farms; and at some farmer cooperatives pen 
fattening of cull cows and old oxen is practiced on straw-based diets (Daniel, 1988).  
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2.4.4. Factors Affecting Quantity and Quality of Feed Resources 
2.4.4.1. Natural Pasture 
Forage yield and nutritional qualities of pasture are influenced by numerous factors representing 
ecological conditions and management activities. Those factors include frequency of cutting, 
species composition, maturity stage of the plant, climatic conditions, soil fertility status and 
season of harvesting. As pasture gets mature, it is characterized by high content of fiber with a 
higher grade of lignification’s and low protein content. The more the proportion of the legume to 
the grass composition, the higher the crude protein content of the mixed stand and bring better 
productivity on the animals (Yihalem, 2004).         
2.4.4.2. Crop Residues  
Species, agronomic practices, soil, temperature, and stage of growth influence the chemical 
composition, morphology and palatability of straws and stovers. This variation of straws and 
stovers leads to the difference in digestibility coefficients and intake values. There is considerable 
variation in the contents of crude protein (CP) and crude fiber (CF) among different crop species 
and within verities of a crop (Daniel, 1988).  
Straws and stovers consist of stem, leaf plus leaf sheath, and harvesting, handling and storing 
systems should all minimize the loss of the more nutritious leaf and leaf sheath portions. The 
proportion of leaf to stem ratio is the major factor causing nutritional differences among crop 
verities (McDowell, 1988).   
Roughage feeds are characterized by low CP, minerals and vitamins and high fiber contents (Van 
Soest, 1988). They are also low in metabolizable energy (ME) due to low organic matter 
digestibility. The utilization of roughage feeds is, therefore, impeded by their low nutrient 
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density, slow rate of degradation and low digestibility (Qrskov and Ryle, 1990). Generally, crop 
residues can only provide maintenance level nutrition since the energy content of crop residues is 
less than 7 MJ/kg DM (Daniel, 1988).   
However, the quality varies significantly from crop to crop. Residues from leguminous crop have 
better quality than those from cereals. Legume straws contain less fiber, high digestible protein 
than cereal straws (Daniel, 1988; Brananng and Persson, 1990). There is a remarkable difference 
between the CP content of cereal and legume straws. Digestible protein content of wheat and 
barley straw is estimated to be 40% and that of pulse is estimated to be 45% of the total CP 
content (Daniel, 1988). 
Although, it is the most widely available feed in the highlands of Ethiopia, the value of straw 
from cereals is limited by its inherent low digestibility, low nitrogen and low rate of passage. 
Without supplementation or improvement strategies, cereal straw alone cannot maintain the feed 
requirements for maintenance (Zinash and Seyoum, 1989). 
2.4.5. Quantification of Feed Resources  
2.4.5.1. Productivity of Natural Pastureland 
Alemayehu (1987) estimated the annual dry matter yield (DMY) of natural pasture in the 
highlands of Ethiopia to be 4.5 t/ha, particularly on seasonally waterlogged bottomlands. In the 
same work, it was indicated that the annual DMY of the natural pasture on infertile and freely 
drained soil ranged from 1 to 2 t/ha. Likewise, Jutzi et al. (1987) reported 1.5t/ha of DM per 
annum for continuously grazed grasslands and 3t/ha for protected grasslands of areas over 2500 
meters above sea level. According to Kidane (1993) and Yihalem (2004), stage of harvesting had 
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an effect on the productivity of natural pasture. The DMY ranged from 3.05 to 7.97 t/ha with a 
mean value of 6.18 t/ha for well managed natural pasture (Yihalem, 2004). On the other hand, 
FAO (1987) estimated the DMY of natural pasture to be 2 t/ha while it is 1.8 t/ha per annum for 
fallow lands and 0.7 t/ha for forest lands. 
2.4.5.2. Yield of Crop Residues and Stubble Grazing 
The yield of grain and crop residues are related, and this is explained by the fact that high grain 
yield is the result of high vegetative growth, which is associated with high production of crop 
residues (Daniel, 1988). According to this author, the residue to grain ratio for wheat variety 
ranges from 1.8 to 2.9 and for barley from 1.9 to 2.6 to estimate the crop residues on DM bases.  
The multiplier used to convert grain yield to fibrous residues varies from 1.0 to 2.0 for wheat, 1.2 
to 1.5 for barley and 2.0 to 3.0 for maize depending on the region where it is produced. 
Therefore, varieties of crops with high yield potential produce the highest residue to grain ratio 
that has the lowest harvest index depending on geographic location In general, a multiplier of 1.5, 
2.0 and 3.0 for barley, wheat and maize, respectively proposed for Africa (Kossila, 1988).  
FAO (1987) suggested a multiplier of 1.5 for small cereal crops (wheat, barley and tef), 1.2 for 
pulses (field pea, faba bean, chickpea, haricot bean and lentil) and oil crops such as linseed, and 
0.3 for vegetables.   
For crop stubbles, Bekele (1991) reported an average DMY of 2 t/ha per year with 15% and 30% 
utilization rate during the dry and wet seasons, respectively. On the other hand, FAO (1987) 
recommended an average utilizable DMY of 0.5 t/ha per annum from stubble grazing.  
 
 
- 19 - 
2.5. Improving Utilization Efficiency of the Available Feed Resources 
A research that conducted by Dzowela (1987) in Malawi on under sowing forage legumes in 
maize crops showed that there is a possibility of improving the quantity and quality of feed 
resources available to small-scale livestock producers during the dry season. This simple 
technology is cheap and makes few demands on labor and land as it involves an integration of 
arable crop, forage legume and livestock production. It is a good chance of improving the 
utilization of low-quality waste products such as maize stover. Similarly, Lulseged et al. (1987) 
reported that when maize was under sown after second weeding (about six weeks after planting) 
the grain yield was not affected at all while producing nutritious animal feed (Appendix Picture 1). 
The non-conventional methods of obtaining fodder have been developed as a result of efforts to 
integrate crop and animal production with benefits to both. The methods that have been tried or 
seen to be practical by farmers in the high-potential areas are mainly with maize varieties of the 
500 and 600 series. The methods of interest include topping, thinning and defoliation (Abate et 
al., 1987). Alemayehu (2005) reported that techniques such as urea treatment, chopping and 
mixing with high quality forages can improve the intake and dietary quality of crop residues 
significantly. Similarly, Firew et al. (2005) reported that urea-treatment improved crude protein 
content of wheat straw from 2.68% to 8.69% and apparent dry matter digestibility from 55% to 
65% and also increased total feed intake significantly.  
The main aim of grazing management is to convert forage resources to animal products such as 
meat and milk, in the most efficient way possible. To achieve this, it is necessary to supply the 
animals with high quantities of high quality forage to ensure acceptable levels of animal 
performance. It is also important to ensure that the herbage is utilized effectively, with low levels 
of wastage. All this must be done within the context of sustainable farming systems, to ensure 
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that the grazing resources are maintained and that the management practices to not have 
unacceptable deleterious impacts on the environment, in terms of soil, water, air and wildlife 
habitats (Wright et al., 2002).  
2.6. Cattle Breed Types of Ethiopia and their Distributions 
Ethiopia is one of the few African countries where virtually all the agro ecological zones are 
represented, from deserts to moist tropical forests. Its altitude ranges from 126m below sea level 
to 4600 meters above sea level. Similarly the variability in rainfall distribution and temperature is 
much wide. There are 18 major agro ecological and 49 sub agro ecological zones in the country. 
The varied agro ecological zones make the country suitable for large number of livestock species 
and breeds (MoA, 1998) and hence, Ethiopia is considered to be the home of some of the most 
important cattle breeds in Eastern and Southern Africa. Ethiopian cattle breed/ types are 
categorized in to four broad groups including hump-less (Hametic, Longhorn and Shorthorn), 
Zebu, Sanga and Intermediate Sanga/Zebu (Alberro and Haile- Mariam, 1982). Especially the 
Fogera and Horro cattle breeds which belong to the intermediate of Sanga/ Zebu group could be 
used as potential sources for fattening cattle in the study area (Annex Table 1).   
The different cattle breed/ types under the four broad categories are found distributed in the 
different agro ecological zones. In general, about 46%, 16%, 16%, 14% and 8% are found in the 
highland, sub-humid, semi-arid, arid, and humid parts of Ethiopia, respectively (MoA, 1998).  
2.7. Cattle Fattening in Ethiopia 
2.7.1. Fattening Systems  
According to FLDP (1989), in Ethiopia, there are three types of fattening systems. These are 
traditional, by-product based, and the Hararghe type of fattening.  
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In traditional system, oxen are usually sold after the plowing season when they are in poor 
condition. Meat yields are low, beef is poor quality and the farmer returns are often inadequate to 
buy a replacement ox. In the lowlands, where pastoralists do not use cattle for draft, cattle are 
sometimes fattened on natural pasture in good seasons. In average or poor seasons, lowland cattle 
are rarely fattened and often have to be sold in poor condition at low prices (ibid). 
The by-product based fattening is a type in which agro industrial by-products such as molasses, 
cereal milling by-product, and oil seed meals are the main sources of feed which is more 
concentrated along the highway from Addis Ababa to Nazerate, where the market is suitable for 
both the fattened cattle and molasses resulted from the surrounding sugar factories (ibid). 
In the Hararghe fattening system, livestock depend more than in the central highlands upon 
thinning from annual crops during the growing season as the case of cut and carry feeding 
system; and crop stover and stubble grazing during the dry season. The Hararghe highlands are 
close to extensive rangeland areas and the working oxen in Hararghe Province come mainly from 
the rangelands. Typically smallholders purchase oxen from the rangelands (through traders), use 
them as draught animals for some years and then fatten them prior to sale. The oxen are fattened 
successfully on farm products alone. The regional success of this strategy is reflected in the price 
premium offered to fat stock from Hararghe Province on the Addis Ababa market, which is the 
most important domestic meat market in the country. The relative close proximity of the 
Province's smallholders to pastoralists in the rangeland areas enables Hararghe farmers to keep 
relatively more efficient herds (in terms of rates of conversion of animal feed into draught power 
and other livestock products) than is the case in the central highlands (ibid).  
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2.7.2. Performance Assessment of Cattle Fattening 
Before animal performance under the prevailing ecological and economic conditions improved, 
detailed information is needed on the specific functions of cattle in production systems, on their 
performance potential under different levels of management, and on the current disease situation 
and feed availability. Such information can be obtained through performance testing on stations 
and on farms. On-farm performance testing provides information on location-specific production 
conditions and location-specific performance of individual animals or breeds, as well as on breed 
improvement options appropriate to particular systems (Peters and Thorpe, 1989). Breed 
comparisons and assessment of specific performance abilities are essential for evaluating the 
relative merits of breeds, but these tests are unlikely to be implemented on the farm because they 
require many animals of several breeds over several years to assess production potential in a 
single environment. These conditions are fulfilled in complementary livestock on-station tests, as 
was demonstrated by the classical beef-cattle breed comparisons implemented in Botswana and 
Zimbabwe (APRU, 1986; Tawonezvi, 1987; Ward, 1987).  
Breed differences seem to be less important for the productivity of African cattle than 
environment and management influences. Major production constraints are associated with 
management and husbandry, the nutrition × disease complex and the seasonality of feed 
availability, especially in traditional system with communal grazing (Peters and Thorpe, 1989). 
The significant long-term effects of management on animal performance, and the immediate 
impact of improved husbandry, hygiene and feeding, underline the need for on-farm testing. 
Collecting information on animal performance on the farm makes it possible to identify 
production prospects, as well as different management variables and their effects on the 
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production process. It is also helpful in identifying problem areas needing more in-depth 
assessment of cause-effect relationships and production aspects in which improvements can be 
made. Livestock performance can be increased through improved management and output 
specialization. However, the production problems identified and the improved technologies 
proposed must be relevant to the prevailing production system (ibid). 
2.7.3. Marketing Systems of Fattening Cattle  
In Ethiopia, the marketing process in general follows a three-step system with primary, 
intermediate and terminal markets through which marketable animal and animal products pass 
from producers to small traders and on to large traders and/or butchers. However, most producers 
sale their stock and livestock products at local markets directly to consumers or small traders at 
relatively low prices. Without exception markets are open places in villages and towns. Distance 
from the market, poor trekking routes and lack of holding grounds create unfavorable conditions 
for producers forcing them to sell their stock at low prices. Marketing of livestock is not 
determined on the basis of their weight and quality, but by direct tiresome bargaining between 
buyers and sellers. Due to these unfavorable marketing systems and the discouraging price on the 
producers’ side they are not encouraged to improve the quality and the off-take of their animals 
(Alemayehu, 2003).  
However, the same author reported that the possibility also exists for the country to regain its 
place in the export trade, particularly in Gulf and Middle East countries where its stock, 
especially sheep and cattle, have preference and established demand if marketing infrastructure is 
to be improved. 
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  Chapter 3: Materials and Methods 
3.1. Bio-Physical Description of the Study Area 
The study was conducted in Bure Woreda which is located in West Gojjam Zone of the Amhara 
National Regional State in North-Western Ethiopia. The woreda is approximately located 
between 10o17'-10o45'N latitude and 37o00'-37o10'E longitude (EMA, 1995). Bure, the town of 
the woreda, is located North-West of Addis Ababa at a distance of 410 km at the main highway 
through Debremarkos leading to Bahir Dar. The woreda is bounded with Dembecha woreda to 
the South-East, Jabitehnan woreda to the East and North-East, Sekela woreda to the North, Awi 
Administrative zone to the North-West, Wonberma woreda to the West, and Oromyia National 
Regional State to the South. 
 
 
 
 
 
 
 
Picture 1: Location Map of the Study Area (Bure Woreda) 
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Before the establishment of the current Bure town administration, Bure woreda had 18 rural, 4 
semi-urban and 5 urban kebeles with a total area of 838.9km2 land inhabited with an overall 
human population of about 174957 (BoFEDANRS, 2005); and different livestock composition 
like 90475 cattle, 52304 sheep, 13523 goats, 6716 donkeys, 620 horses and 228 mules. The 
topography of the woreda is estimated to be 76% plain, 10% mountainous, 7% undulating, and 
the rest 7% valley (BWARDO, 2007 unpublished).  
The three traditional agro ecological zones found in Bure woreda are Weina-Dega (77.2%), Sub-
Kolla (21.8%) and Dega (1%). The mean daily temperature ranges from 17 to 25oc; and elevation 
ranges from 700masl in the Abay gorge to 2350masl at Jib-gedel kebele which belongs to Dega 
TAEZ. The annual rainfall pattern is mono-modal starting from June to September which 
receives 1000 to 1500 mm/year. Generally, in the woreda, winter that starts from June to August 
and spring starts from September to November months belongs to the wet season. Whereas, 
summer that starts from December to February and autumn starts from March to May months 
belongs to the dry season (BWARDO, unpublished).   
The plain topography combined with the availability of optimum climatic and fertile soil 
condition makes the woreda suitable for mixed crop-livestock production. Cultivated land, shrub 
land and grazing land accounts for about 36.3%, 27.6% and 17.1%, respectively, of the total area 
of the woreda (BoFEDANRS, 2005). As the farming system of the woreda is categorized to the 
mixed crop-livestock production system, the farmers used their land mainly for cropping purpose. 
From the major annual crops, maize, tef, wheat and millet were the top four major crop types 
widely produced in the woreda, and more specifically the majority of maize and wheat 
production were contributed from Sub-Kolla agro-ecology (BWARDO, unpublished).  
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3.2. Socio-Economic Description of Sampled Households’ 
3.2.1. Education Level of the Household Heads of Cattle Fattening Participants 
Out of the household heads included in the current study, about 15.03% were illiterate and the 
rest accounted for about 20.92%, 46.41%, 9.15%, 4.58% and 3.92% had educational background 
of basic education, primary education, junior secondary education, high school graduate and 
religious education, respectively.  
3.2.2. Family Age and Sex Structure of Cattle Fattening Participants 
The average age of the interviewed household head in this study was 40.51± 0.85 years and 
ranged from 19 to 73 years. Out of the total human population (951) of the interviewed 
households in this study, 20.61%, 35.96%, 42.48%, and 1.05% belonged to the age classes 0 – 5, 
6 – 14, 15 – 64 and > 64 years old, respectively. Based on the current study within the age group 
of 6 – 14 years old (342) out of which about 50% (171) family members of both sexes in the 
study households were engaged in livestock keeping and related activities like feed offering and 
barn cleaning with the later being especially for females. This is supported with Azage (2004) 
who wrote the role of women managing animals that are confined during most of the year is 
substantial and they are critically involved in removing and managing manure, which is made in 
to cakes and used or sold as fuel. Within the age group of 15 – 64 years old (42.48%) of the total 
population of the interviewed households, were in their productive age and they were responsible 
for heavier agricultural activities in the farming system.  
Out of the total human population (951) of the interviewed households, 53.84 and 46.16 % were 
male and female, respectively. But all the household heads participated in the current study were 
male. The overall mean for family size was 6.22 persons per household (Table 1).  
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Table 1: Sex and age structure per household in Bure woreda 
 
 
Variabls 
Weina-Dega Sub-Kolla  
Overall Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/sontome Average 
Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE     % 
N = 27 N =29 N =30 N =17 N = 103 N =25 N =25 N = 50 N =153 
Sex 
structure 
Male  3.33± 0.29 2.79± 0.26 3.70± 0.24 3.71± 0.37 3.35± 0.14 3.52± 0.19 3.16± 0.29 3.34± 0.20 3.35± 0.11     53.84 
Female  3.11± 0.27 2.79± 0.23 2.90± 0.26 2.71± 0.35 2.89± 0.12 2.60± 0.15 3.04± 0.27 2.82± 0.18 2.87± 0.10     46.16 
Total 6.44± 0.39 5.59± 0.38 6.60± 0.34 6.41± 0.49 6.24± 0.19 6.12± 0.27 6.20± 0.40 6.16± 0.27 6.22± 0.15     100 
Age 
structure 
0 – 5 years 1.11± 0.15 1.34± 0.17 1.33± 0.15 1.18± 0.18 1.25± 0.08 1.44± 0.14 1.24± 0.18 1.34± 0.11 1.28± 0.07     20.61 
6 – 14 years 2.26± 0.25 1.97± 0.24 2.40± 0.28 2.24± 0.34 2.21± 0.13 2.36± 0.26 2.20± 0.22 2.28± 0.19 2.24± 0.11     35.96 
15 – 64 years 3.04± 0.24 2.31± 0.14 2.70± 0.18 2.88± 0.33 2.71± 0.11 2.32± 0.15 2.68± 0.31 2.50± 0.16 2.64± 0.09     42.48 
> 64 years 0.70± 0.05 - 0.13± 0.05 0.12± 0.07 0.08± 0.03 - 0.08± 0.08 0.04± 0.04 0.07± 0.02     1.05 
         N = Number of respondents;    SE = Standard Error 
Table 2: Mean annual income from different sources per household in Bure woreda  
 
Agro- 
ecology 
 
kebele 
N 
Income source  
Total income (birr)  Livestock (birr)  Crop production (birr)  Off-farm (birr)   
    Mean ± SE               %   Mean ± SE                 %  Mean ± SE               % Mean ± SE      
 
 
Weina-
Dega  
Arbisi 27 2411.56 ± 209.48       16.46 11984.40 ± 1366.30      81.82 251.85 ± 237.02       1.72 14647.90 ± 1576.40  
W/ambaye 29 2687.41 ± 202.13        19.80 10609.30 ± 1318.30      78.15 277.93 ± 206.60         2.05 13574.70 ± 1521.10 
Wangedam 30 2891.77 ± 198.73     11.81 20410.90 ± 1296.20      83.37 1180.33 ± 281.78        4.82 24483.00 ± 1495.50  
Wndgi 17 2702.94 ± 264.00       16.98 12032.60 ± 1721.90      75.61 1178.82 ± 374.33        7.41 15914.40 ± 1986.70  
Average 103 2677.18 ± 107.62      15.37 14059.50 ± 772.70        80.71    682.62 ± 155.15            3.92 17419.30 ± 1274.20  
 
Sub-Kolla 
 
Z/shiwne 25 3127.00 ± 217.70          10.88 24595.80 ± 1419.90      85.56 1024.00 ± 308.68        3.56 28746.80 ± 1638.30  
F/ sontome 25 2666.56 ± 217.70         10.88 21308.00 ± 1419.90        86.90 544.80 ± 308.68           2.22 24519.40 ± 1638.30  
Average 50 2896.78 ± 154.46         10.88      22951.90 ± 1109.00     86.18 784.40 ± 222.69         2.94 26633.10 ± 1274.20  
 Overall 153 2748.95 ± 88.40          13.46 16965.54 ± 716.75        83.04 715.88 ± 126.94          3.50 20430.37 ± 806.20  
       N = Number of respondents;    SE = Standard Error 
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3.2.3. Major Occupation and Income Sources of Cattle Fattening Participants  
The major occupation of  households in the study area were identified as pure agricultural 
activities, agriculture with petty trade and agriculture with vocational skill having the proportion 
of 58.82%, 23.53% and 17.65% of the respondents, respectively. Overall in the study area, pure 
agricultural activity that relied on mixed crop-livestock production was higher than other major 
occupation of households. 
Mean annual income per household who participated in cattle fattening activity was 20,430.37 ± 
806.20 and ranged from 4012 birr to 52275 birr. The average annual income per household was 
derived from crop production (83%), livestock production (13.5 %) and off-farm activities (3.5%) 
of the household income (Table 2). This may be due to the availability of suitable climate and 
plain topography coupled with fertile soil which suites for crop production. 
3.3. Sampling Procedures 
To implement the current study, first of all, information was gathered from BWARDO about 
cattle fattening activity in each kebele of the woreda. Based on the information gathered, 
organizational structure of BWARDO works only in rural and semi-urban kebeles and there was 
no information about agricultural activity in general and cattle fattening in particular in the five 
urban kebeles of the woreda. Hence, the current study focused only within the rural and semi-
urban kebeles. 
Considering the number of kebeles under each traditional agro-ecological zone using secondary 
data obtained from BWARDO, Dega agro-ecology was excluded from this study due to its low 
percentage from the total area of the woreda. Hence, the other two TAEZ (Weina-Dega and Sub-
Kolla) agro-ecologies were clustered before the selection of sample kebeles.  
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Under Sub-Kolla TAEZ, four rural kebeles were categorized from which two study kebeles 
(Fetam-sontome and Zyewshiwne) were selected randomly. Again within the Weina-Dega 
TAEZ, the sampling units were divided into rural peasant associations and semi-urban kebeles. 
Then after, two kebeles from each category (Arbisi and Woynma-ambaye from rural peasant 
associations; and Wangedam and Wndgi from semi-urban kebeles) were selected randomly. 
Thus, totally six sample study kebeles accounted for 27.27% of the total rural and semi-urban 
kebeles of the woreda were selected.  
The current lists of households having fattening cattle were obtained from Agricultural 
Development Agents (ADA) in each kebele and BWARDO. Finally, to compromise the study 
requirement i.e. representative-ness of the sample for the study population with limited time and 
budget, in each of the sample kebeles 25% of the households among the cattle fattening 
participants were selected using systematic random sampling method for interview and 
successive data collection. Hence, from the total six sampled kebeles, 50 and 103 cattle fattener 
households were selected from Sub-Kolla and Weina-Dega agro-ecologies, respectively. 
3.4. Methods of Data Collection 
? Cross-Sectional Survey: The survey was implemented using semi-structured interview. 
Similar questionnaire having open-ended, closed-ended and scale response questions was 
developed with main focus on feed resource availability, cattle fattening performance and 
marketing system for each interviewing cattle fattener households. Moreover, information on 
major land use patterns and other livestock structure were also collected to estimate feed 
availability and livestock feed requirement. The questionnaire was translated in to Amharic, 
pre-tested with 30 randomly selected fattening practitioners and re-framed in such away that 
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interviewing households would respond without difficulty and biasness. Hence, the data were 
collected as per the annexed questionnaire format (Appendix Table 10). 
? Focus Group Discussions: In each of the study kebeles, discussions have been made with 
agricultural development agents and 10 to 20 selected households considering their age and 
experience with cattle fattening activity to know the priority feed resources, land utilization 
pastern, utilization of communal resources and  crop-residues, fattening practices, and major 
constraints for cattle fattening in the area.   
? Field Observation: Field observation was made to enrich the data about feeding, watering, 
housing, and healthcare of the fattening cattle, utilization and management of communal 
grazing land and crop-residues, and feed resource situation. 
? Market Monitoring: Market monitoring was done at Bure and Kuchi cattle markets to 
evaluate the current price of fattened cattle, market participants, demand for fattened cattle 
and performance of cattle fattening practice in the woreda. Marketing data collection lasted 
from December up to May and recordings were made every two weeks. A total of twelve 
market days on 120 cattle sold for slaughter were made. Additional information about 
slaughtered cattle was collected from Bure town slaughter and private butcher houses.       
? Measurement: Heart girth of the fattening cattle was measured in the morning before 
offering feed. Before measuring, fattening cattle were restrained to stand squarely on all of 
the four legs. Measurement was done at the start and finishing period using about two meter 
long string, and immediately measured with graduated measuring tape. The measuring string 
was not tight and this helped to avoid folding of the skin. Live weight of the fattening cattle 
was estimated from the heart girth measurement using the regression equation:  
Y= -423.405235 + 4.833697X (R2=0.86; for weight range 200-500 kg).  
(ILRI-Debre Zeit station, unpublished). 
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3.5. Estimation of Annual Feed Balance  
The quantity of feed dry matter (DM) obtainable from crop residues was estimated from crop 
yields (MOA, 1984) and converted to crop residues using appropriate conversion factors (FAO, 
1987). It was assumed that about 10% of the crop residues would either be wasted during 
utilization or used for other purposes (Adugna and Said, 1994).  
The annual feed DM obtainable from stubble grazing and private grazing land was determined by 
multiplying the size of cultivated land and private grazing land by 0.5TDM/ha/year and 
3TDM/ha/year, respectively per household involved in the current study (FAO, 1987).  
The quantity of feed DM obtainable from communal grazing and shrub lands per household 
involved in the current study was determined by dividing the area of each land use type for 
households who had livestock in each kebele and multiplying by 2TDM/ha/year and 
0.7TDM/ha/year, respectively (FAO, 1987). But in the semi-urban study kebeles, since there was 
rotational grazing system which could increase the productivity of communal grazing land, the 
multiplier used was 3TDM/ha/year. It was assumed that 85% and 90% of the total households 
had different number of livestock in each of the semi-urban and rural study kebeles, respectively. 
The quantity of feed DM obtainable from irrigation practice was estimated by multiplying the 
average irrigated land per household involved in this study with 0.3TDM/ha/season (FAO, 1987).  
Livestock population per household was converted in to tropical livestock units (TLU) as 
recommended by Gryseels (1988), (Appendix Table 2). The DM requirement was calculated 
based on 2.5 % live-weight daily DM requirements of one TLU (an equivalent of 250kg) dual 
purpose tropical cattle for maintenance as recommended by Kearl (1982) and McCarthy (1986).  
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3.6. Cattle Fattening Practice and Marketing System 
Cattle fattening practice was assessed considering the general husbandry issues like major feed 
resources, watering, housing and healthcare; source of fattening cattle, selection criteria for 
purchasing of fattening cattle, method and length of feeding, season of fattening and live-weight 
change of the fattening cattle. Marketing system of fattening cattle was assessed by considering 
purchasing and selling place, market participants and purchasing and selling price of fattening 
cattle in the study area.   
3.7. Statistical Model and Data Analysis                                                                                            
The statistical models used for the study were: 
A) Yij = µ + αi + βj + eij 
Where: Yij = Annual utilizable feed production from cropping system per household (TDM) 
µ = Overall mean 
αi = the effect of ith agro-ecology (i=1-2) 
βj = the effect of jth study kebele (j=1-6)  
eij = random error                                                     
B) Yij = µ + αi + βj + eij  
Where: Yij = Live-weight change per fattened cattle (kg) 
 µ = Overall mean 
 αi = the effect of ith agro-ecology (i=1-2) 
 βj = the effect of jth study kebele (j=1-6)  
 eij = random error 
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Analysis of qualitative and quantitative data were carried out using SAS, JMP5 statistical 
software to compare the available feed resources, cattle fattening practices and marketing system 
of  fattening cattle between Weina-Dega and Sub-Kolla agro-ecologies in the study area.  
Descriptive statistics were employed to describe the various variables in the mixed crop-livestock 
production system including land use, herd size, available feeds and feeding systems and cattle 
fattening practices. Correlation and regression analyses were done to test the relationship 
between variables such as land holding and livestock holding; land holding and private grazi            
ng land. Chi-square (X2) test was employed to test the association of different categorical 
variables included in this study. ANOVA was carried out to test feeding method, feeding length, 
supplementary feeding and purchasing place with live-weight change of fattening cattle. 
Significant mean differences were declared using All Pairs, Tukey-Kramer HSD procedure. 
- 34 - 
Chapter 4: Results and Discussions 
4.1. Land Holding and Land Use Pattern  
The average private land holding in the study area was 1.55 ha per household, and ranged from 
0.08 to 4.19ha. This is almost similar with 1.47ha that is documented by the planning and 
documentation unit of BWARDO. About 77.62% of the land holding was allocated for cultivated 
land and land allocated for homestead, plantation and private grazing land was 16.53%, 2.72% 
and 3.14%, respectively. Private land holding varied between the two agro-ecologies. Households 
in the Sub-Kolla kebeles had significantly larger (P< 0.05) private farm size than in Weina-Dega 
kebeles. Moreover, within the Weina-Dega agro-ecology, it was significantly larger (P< 0.05) in 
Wangedam kebele than in Woynma-ambaye kebele (Table 3).   
Average crop land allocated for different crops per household was 2.27ha including rented land. 
This crop land was larger than the average total private land holding (1.55ha) per household. This 
may be due to the fact that some rural households with better resources cultivate additional land 
by renting from other poor and women headed households who have no enough resources to 
cultivate their land. Mean area of total cropland per household was significantly larger (P<0.05) 
in Sub-Kolla than in Weina-Dega agro-ecology (Appendix Table 3).  
Average crop land per household in Wangedam kebele was comparable to the average size in 
Sub-Kolla agro-ecology (Table 4). This may be due to large area coverage with sparse population 
coupled with availability of suitable climate and plain topography which favors crop production, 
especially for maize and wheat crops.  
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Table 3: Private land holding and use patterns per household in Bure woreda (ha) 
Type of land use 
 
Weina-Dega Sub-Kolla   
Overall 
Arbisi Woynma-
ambaye 
Wangedam Wndgi    Average 
 
Zyewshiwne Fetam-sontome Average  
N = 27 N = 29 N = 30 N = 17 N = 103 N = 25 N = 25 N = 50 N = 153 
Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE     % 
Home stead 0.21 ± 0.02 a 0.17 ± 0.02 a 0.23 ± 0.02 a 0.18 ± 0.03 a 0.20 ± 0.01
a   0.23 ± 0.02 a 0.15 ± 0.02 a 0.19 ± 0.02
a     
0.20 ± 0.01  16.53
Cultivated land  0.76 ± 0.12 c 0.68 ± 0.12 c 1.34 ± 0.12 b 0.87 ± 0.15 bc 0.93 ± 0.07 
b   1.98 ± 0.13 a 2.10 ± 0.13 a 2.04 ± 0.09
a    
1.29 ± 0.07  77.62
Plantation land 0.05 ± 0.01 a 0.03 ± 0.01 a 0.02 ± 0.01 a 0.01 ± 0.01 a 0.03 ± 0.01
a      
0.01 ± 0.01 a 0.03 ± 0.01 a 0.02 ± 0.01
a    0.02 ± 0.01   2.72
Private grazing land 0.08 ± 0.01 a 0.07 ± 0.01 a 0.02 ± 0.01 b 0.02 ± 0.01 b 0.05 ± 0.01
a    0.02 ± 0.01 b 0.02 ± 0.01 b 0.02 ± 0.01
b     
0.04 ± 0.01   3.14
Total private farm  1.11 ± 0.14 bc 0.95 ± 0.13 c 1.62 ± 0.13 b 1.08 ± 0.17 bc 1.21 ± 0.07
b   2.24 ± 0.14 a 2.30 ± 0.14 a 2.27 ± 0.10 
a   1.55 ± 0.07   100
N = number of respondents                 SE = Standard Error 
abc =  means with different superscript within a row are significantly different (P< 0.05). 
 
Table 4: Area coverage (ha) per household of different crops in Bure woreda (including rented land)  
  
Variables 
  
Weina-Dega Sub-Kolla  
Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average Overall 
N = 27 N = 29 N = 30 N = 17 N = 103 N = 25 N = 25 N = 50 N = 153 
Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE       %    
Maize 0.44 ± 0.07 b 0.40 ± 0.07 b 0.79 ± 0.07 a 0.32 ± 0.09 b 0.51 ± 0.04
b 0.95 ± 0.07 a 0.88 ± 0.07 a 0.92 ± 0.06
a
0.64 ± 0.04   28.31 
Teff 0.32 ± 0.06 b 0.25 ± 0.06 c  0.48 ± 0.06 ab 0.42 ± 0.07 abc 0.36 ± 0.03
b   0.47 ± 0.06 abc 0.70 ± 0.06 a 0.58 ± 0.05
a
0.44 ± 0.03   19.34 
Wheat 0.09 ± 0.07 b 0.05 ± 0.03 b 0.20 ± 0.07 b 0.26 ± 0.09 b 0.14 ± 0.04
b 0.83 ± 0.08 a 0.73 ± 0.08 a 0.78 ± 0.05
a
0.35 ± 0.04   15.30 
Millet 0.30 ± 0.04 ab 0.27 ± 0.04 ab 0.36 ± 0.04 a 0.29 ± 0.05 ab 0.31 ± 0.02 
a 0.40 ± 0.04 a 0.18 ± 0.04 b 0.29 ± 0.03
a
0.30 ± 0.02   13.18  
Barley 0.15 ± 0.02 a 0.17 ± 0.02 a 0.16 ± 0.02 a    0.09 ± 0.03 a - ------ ------ - 0.10 ± 0.01     4.41  
Faba bean  0.16 ± 0.02 a 0.16 ± 0.02 a 0.17 ± 0.02 a 0.18 ± 0.03 a - 0.06 ± 0.02 b 0.06 ± 0.02 b - 0.13 ± 0.01     5.73 
Field pea 0.02 ± 0.01 ab 0.05 ± 0.01 a ------ 0.03 ± 0.01 ab - ------ ------ - 0.02 ± 0.01     0.88 
Chick-pea ------ ------ 0.02 ± 0.02 b ------ - 0.24 ± 0.03 a 0.19 ± 0.03 a - 0.07 ± 0.01     3.08 
Sesame ------ ------ ------ ------ - 0.07 ± 0.03 a 0.15 ± 0.03 a - 0.03 ± 0.01     1.32  
Vegetables 0.17 ± 0.03 a 0.15 ± 0.03 a     0.26 ± 0.03 a 0.18 ± 0.04 a - 0.20 ± 0.03 a 0.19 ± 0.03a - 0.19 ± 0.01     8.47 
Total 1.64 ± 0.20 c 1.54 ± 0.21 c   2.45 ± 0.19 ab 1.80 ± 0.25 bc 1.86 ± 0.11
b
3.20 ± 0.21 a 3.07 ± 0.21 a 3.13 ± 0.15
a
2.27 ± 0.10      100 
N = number of respondents;             SE = Standard Error;       ------ = NO value  
abc =  means with different superscript within a row are significantly different (P< 0.05). 
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About 1.73 ha (76.21%) of the cropland per household was allocated for the major cereal crops 
like, maize (0.64ha), teff (0.44ha), wheat (0.35ha) and millet (0.30ha). And only 1.04ha (23.79%) 
was allocated for faba-bean, barley, chick-pea, field-pea and others. Total cropland and the share 
of cereals per household in this study were almost similar with that reported by Fekadu (1999) 
similar study in Alemaya woreda in the Harrarghe highland. The share of cropland occupied by 
cereals in this study was also similar with CSA (2003) that reported for the Amhara Region.  
Mean area of land allocated for maize, wheat, and teff production per household were 
significantly larger (P<0.05) in Sub-Kolla agro-ecology than in Weina-Dega average. However, 
mean area of land allocated for maize in Wangedam kebele was comparable with that in Sub-
Kolla agro-ecology. Mean area of land allocated for millet production per household was not 
significantly different (P>0.05) within the two agro-ecologies (Table 4). This may also be due to 
the staple food item (injera) is prepared from millet and hence every farmer would produce millet 
for family consumption.  
4.2. Livestock Holding and their Utility  
Average holdings of total livestock and cattle per household in this study were 5.31 TLU and 
4.39 TLU, respectively (Table 5). However, the livestock holding per household in this study was 
higher than 4.6 TLU that reported by Fekadu (1999) for similar study in Alemaya woreda. This 
may be due to high demand of livestock as input functions and more sources of cash in the 
present study. Average holdings of total livestock and cattle per household in Sub-Kolla were 
significantly higher (P<0.05) than in Weina-Dega (Appendix Table 4). This may be due to more 
communal grazing land and cropland availability from which higher proportion of livestock feed 
is derived in Sub-Kolla kebeles than in Weina-Dega kebeles of the study area. Total livestock 
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holding had correlation coefficients 0.77, 0.72 0.64, and 0.34 with total crop land, crop-residue 
production, private land holding and private grazing land holding, respectively (Table 6).  
Cattle were the dominant livestock species accounted for about 82.67% of the average total 
livestock holding in terms of TLU per household. Proportion of cattle holding in the current study 
is slightly higher from the finding of Solomon (2004) that reported in Sinana/Dinsho district of 
Bale highland. This may be due to high demand of cattle for cultivation and threshing purposes 
as mechanization was not well practiced relative to Arsi-Bale highlands. This observation is in 
agreement with Getachew et al. (1993) who reported that in the mixed farming system of the 
highlands and mid-altitudes of Ethiopia cattle are the most important livestock species for 
cultivation, threshing and manure. 
Available cattle breeds kept in the study area were undescriptive local cattle and Horro cattle 
breed with the later being especially found in the Sub-Kolla kebeles.  
Apart from the direct uses of livestock as input function for crop production, 119 (77.78%) of the 
interviewed households in the study area used manure primarily as a source of organic fertilizer 
for cropland. Whereas, 15.03% and 7.19% of the interviewed households used manure primarily 
as cleaning material for house and threshing area, and as fuel material, respectively. Often, 
livestock constitute the main capital reserve of the farming households, serving as a coping 
strategy that utilizes seasonally available low-cost feed resources and hence reduces risk and adds 
stability to the overall farming system. 
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Table 5: Average total livestock and cattle holding per household in Bure woreda 
  
Livestock Type 
  
Weina-Dega Sub-Kolla  
Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average Overall 
N = 27 N = 29 N = 30 N = 17 N =  103 N = 25 N = 25 N = 50 N = 153 
Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean± SE Mean ± SE Mean ± SE Mean± SE Mean ± SE 
Livestock (TLU) 4.27 ± 0.59b 3.87 ± 0.57 b 5.32 ± 0.56 ab 4.36 ± 0.74 ab 4.48±0.30 b 7.13 ± 0.61 a 6.94 ± 0.61ab 7.04±0.43 a 5.31 ± 0.26 
Cattle (TLU)  3.57 ± 0.51bc 3.31 ± 0.49 c 4.39 ± 0.48 abc 3.48 ± 0.64 bc 3.72±0.26 b 5.92 ± 0.53 a 5.60 ± 0.53 ab 5.76±0.37 a 4.39 ± 0.23 
Percent of cattle 84.03 ± 1.99 a 85.16 ± 1.92 a 81.13 ± 1.89 a 81.43 ± 2.51 a 83.08 ± 1.02 a 80.12 ± 2.07 a 78.67 ± 2.07 a 79.39 ± 1.46 a 81.87 ± 0.84 
N = number of respondents;      SE = Standard error 
abc =  means with different superscript within a row are significantly different (P< 0.05). 
 
  Table 6: Correlation between different parameters considered in the current study  
 
                   Parameters 
Private land 
holding (ha) 
Total crop 
land (ha) 
Private grazing 
land (ha) 
Livestock holding 
(TLU) 
Crop-residue 
production (TDM) 
r                           P-value r                                P-value r                     P- value r                          P- value r                         P- value 
Private land holding (ha) -     
Total crop land (ha) + 0.73***     0.0001 -    
Private grazing land (ha) + 0.18*         0.0240 + 0.11 Ns         0.1874 -   
Livestock holding (TLU) + 0.64 ***    0.0001 + 0.77****     0.0001 + 0.34**    0.0001 -  
Crop-residue production (TDM) + 0.71***     0.0001 + 0.91****     0.0001 + 0.05 Ns    0.5510 + 0.72 ***    0.0001 - 
    Ns = Not significant        * = Weak correlation      * * = Mild correlation       * * * = Moderate correlation      ** * * = Strong correlation         
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4.3. Feed Resources and Feeding System 
4.3.1. Available Feed Resources and their Distribution over Seasons 
In the study area, the availability of feed resources varied in seasons with respect to quality, 
quantity and type of feed. The principal dry season feed resources available to livestock in the 
study area include crop-residue, stubble grazing, natural pasture and hay in their descending order 
of magnitude. Whereas, during the wet season, the principal feed resources were natural pasture, 
crop-residue, hay and stubble grazing in their descending order of intensity of use by producers. 
However, types of feed resources were not significantly different between Weina-Dega and Sub-
Kolla agro-ecologies (Tables 7 and 8). This may be due to in both agro-ecologies; mixed crop-
livestock production system is more practiced by the farming community.  
Table 7: Respondents rank using different feed resources during the dry season in Bure woreda (%) 
TFR 
Weina-Dega Sub-Kolla Overall 
1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 
N 103 103 103 68 50 50 50 33 153 153 153 101 
NP 4.85 18.45 46.60 26.47 12 28 46 18.18 7.19 21.57 46.41 23.76 
CR 76.70 22.33 ---- ---- 78 20 ---- ---- 77.12 21.57 ---- ---- 
SG 18.45 53.40 21.40 8.82 10 42 36 15.15 15.68 49.67 26.14 10.89 
Hay ---- 5.83 32 64.71 ---- 10 18 66.67 ---- 7.19 27.45 65.35 
   TFR = Type of Feed Resource     N = Number of respondents     
               NP = Natural pasture     CR = Crop-residues      SG = Stubble grazing 
Table 8: Respondents rank using different feed resources during the wet season in Bure woreda (%) 
TFR 
Weina-Dega Sub-Kolla Overall 
1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 
N 103 103 68 26 50 50 35 10 153 153 103 36 
NP 93.20 6.80 ---- ---- 100 ---- ---- ---- 95.43 4.57 ---- ---- 
CR 6.80 83.50 13.24 ---- ---- 100 ---- ---- 4.57 88.89 8.74 ---- 
SG  ---- 29.41 73.08 ---- ---- 37.14 100 ---- ---- 32.04 80.56 
Hay  9.70 57.35 26.92 ---- ---- 62.86 ---- ---- 6.54 59.22 19.44 
                TFR = Type of Feed Resource     N = Number of respondents    
                NP = Natural pasture     CR = Crop-residues      SG = Stubble grazing 
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Overall in the study area, total utilizable DM production from cropping system was 10.77 TDM 
per household which comprised 9.63 TDM crop-residues and 1.14 TDM stubble grazing. The 
overall annual utilizable feed produced from crop-residues per household is comparable to the 
results reported for the highlands of Arsi (Abdinasir, 2000). Total utilizable DM production from 
cropping system per household significantly varied (P<0.05) between the two agro-ecologies that 
accounted for 8.05±0.59 TDM and 16.36±0.84 TDM in Weina-Dega and Sub-Kolla agro-
ecologies, respectively (Appendix Table 5). Moreover, within the same agro-ecology, it was 
significantly larger (P< 0.05) in Wangedam kebele than in the other kebeles (Tables 9). This may 
be associated with the allocation of crop land, type of crop and also with the variation in 
productivity of the major crops. 
With respect to crop-residues and stubble grazing production, maize took the leading role 
accounting for 64.58% and was followed by wheat 16.8%, teff 6.9%, and finger millet 4.3% of the 
total TDM produced from cropping system. The remaining 7.4% of the total TDM produced from 
cropping system was contributed by barley, faba-bean, chick-pea, and others (Table 9). However, 
in terms of utilization, maize stover, teff straw, and finger millet straw contributed to the major 
portion of the residues which have been used as livestock feed. But, wheat straw, which was the 
second major crop-residue next to maize stover that produced in large quantity especially in Sub-
Kolla kebeles, was not used as animal feed except by those farmers who had no enough residues 
of other crops.      
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Table 9: Crop-residue and stubble grazing production per household in Bure woreda (Tone Dry Matter)  
  
Variables 
Weina-Dega Sub-Kolla Overall 
Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average 
N = 27 N = 29 N = 30 N = 17 N = 103 N = 25 N = 25 N = 50 N = 153 
Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE      % 
Maize 4.24 ± 0.79 b 4.02 ± 0.77 b 8.54 ± 0.75 a 3.05 ± 1.00 b 5.24±0.44 b 10.93 ± 0.82 a 9.77 ± 0.82 a 10.35±0.63 a 6.91 ± 0.41     64.58 
Teff   0.57  ± 0.10 bc 0.42 ± 0.09 c 0.84 ± 0.09 ab  0.66 ± 0.12 bc 0.62±0.05 b   0.81 ± 0.10 abc 1.16 ± 0.10 a 0.98±0.08 a 0.74 ± 0.04       6.92 
Wheat 0.32 ± 0.36 b 0.21 ± 0.05 b   1.09 ± 0.34 b 1.26 ± 0.45 b 0.67±0.19 b   4.46 ± 0.37 a 3.80 ± 0.37 a 4.13±0.27 a 1.80 ± 0.20     16.82 
Millet 0.42 ± 0.07 b 0.31 ± 0.07 b 0.50 ± 0.06 ab 0.75 ± 0.09a 0.47±0.04 a   0.43 ± 0.07 b   0.46 ± 0.07 ab 0.44±0.05 a 0.46 ± 0.03       4.30 
Barley 0.43 ± 0.06 a 0.37 ± 0.06 a 0.43 ± 0.06 a 0.35 ± 0.08 a 0.15±0.01 ------ ------ - 0.27 ± 0.03       2.52 
Faba-bean 0.28 ± 0.04 a  0.26 ± 0.04 ab 0.30 ± 0.04 a 0.33 ± 0.05 a 0.17±0.01 a 0.11 ± 0.04 bc 0.08 ± 0.04 c 0.06±0.02 b 0.23 ± 0.02       2.15 
Field pea 0.02 ± 0.01 a   0.05 ± 0.01 a ------ 0.06 ± 0.02 a 0.02±0.01 ------ ------ - 0.02 ± 0.01       0.19 
Chick-pea ------ ------ 0.02 ± 0.01 c ------ - 0.41 ± 0.04 a 0.24 ± 0.04 b - 0.11 ± 0.02       1.03 
Sesame ------ ------ ------ ------ - 0.06 ± 0.02 a 0.09 ± 0.02 a - 0.02 ± 0.01       0.19 
Vegetables 0.16 ± 0.04ab 0.08 ± 0.03 b 0.28± 0.03 a 0.29 ± 0.05 a 0.19±0.01 a 0.04 ± 0.03b 0.03 ± 0.03b 0.19±0.02 a 0.14 ± 0.02       1.31 
Total crop-residues 6.45 ± 1.11 c 5.73 ± 1.07 c 12.00 ± 1.05 b 6.76 ± 1.40 c 7.91±0.60 b 17.25 ± 1.15 a 15.63 ± 1.15 ab 16.44±0.86 a 10.70 ± 0.59      100 
Utilizable (90%) 5.81 ± 1.00 c 5.15 ± 0.96 c 10.80 ± 0.95 b 6.08 ± 1.26 c 7.12±0.54 b 15.52 ± 1.04 a 14.07 ± 1.04 ab 14.88±0.78 a 9.63 ± 0.53      89.42 
Stubble grazing 0.82 ± 0.10 c 0.75 ± 0.10 c 1.22 ± 0.10 ab 0.90 ± 0.13 bc 0.93±0.05 b 1.60 ± 0.10 a 1.54 ± 0.10 a 1.57±0.08 a 1.14 ± 0.05      10.58 
Total utilizable 6.63 ± 1.08 c 5.90 ± 1.05 c 12.02 ± 1.03 b 6.98 ± 1.37 c 8.05±0.59 b 17.12 ± 1.13 a 15.60 ± 1.13 ab 16.36±0.84 a 10.77 ± 0.58      100 
N = number of respondents;    SE = Standard error 
abc =  means with different superscript within a row are significantly different (P< 0.05). 
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The area coverage of grazing land managed and utilized under communal ownership was relatively larger in Sub-Kolla average than 
in Weina-Dega average. However, among the Weina-Dega kebeles, Wndgi and Wangedam kebeles had comparable area coverage of 
communal grazing land with that of Sub-Kolla average. But in Arbisi and Woynma-ambaye kebeles, community respondents revealed 
the use of grazing lands for cropping, settlement and other non-grazing activities contributed to the decline in availability of 
communal grazing lands (Table 10).  
Table 10: Communal grazing and shrub land coverage in Bure woreda 
Variables 
Weina-Dega Sub-Kolla 
Overall Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average 
Total household (No) 850 1275 1655 1368 1287 999 1232 1116 1230 
Households’ having livestock (No) 765 1148 1407 1163 1121 899 1109 1004 1082 
Total communal grazing land (ha) 90 210 520 696 379 560 770 665 474 
Total shrub land (ha) 150 0 0 160 78 322 4060 2191 782 
CGL / Households’ having livestock (ha) 0.12 0.18 0.37 0.60 0.32 0.62 0.69 0.66 0.43 
SL / Households’ having livestock (ha) 0.20 0.00 0.00 0.14 0.08 0.36 3.66 2.01 0.73 
CGL = communal grazing land;             SL = shrub land 
In terms of annual DM production per household, the available feed resources could be arranged as crop-residue, stubble grazing, 
communal grazing land, shrub land, irrigation by-products and private grazing land sequentially. Mean annual total utilizable feed 
supply was 12.70 TDM per household, of which 9.63 TDM (about 75.83%) was derived from crop-residues and followed by stubble 
grazing, communal grazing, shrub land, irrigation by-product and private grazing land with 8.98%, 8.03%, 4.02%, 2.2%, 0.94% 
contribution, respectively (Table 11).  
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The total annual contribution of crop-residues and stubble grazing accounted for about 84.81% of 
the total annual feed supply (Table 11). The result of the current study was higher than 74.15% 
that was reported by Solomon (2004) in Sinana sub-district of Bale highland. This may be due to 
higher dependency of the households on crop production that accounted for 83% of annual 
income contribution and may bring a shift in land use from grazing land to crop production as a 
result of increasing population pressure. Consequently, the contribution of natural pasture as feed 
resource only accounted for about 13% in the current study. Whereas, grazing of pasture land 
accounted for 25.85% of the feed resource base in Sinana sub-district (Solomon, 2004). 
Mean annual DM production from communal grazing land per household was 1.02 TDM and 
accounted for about 8.03% of the total annual feed supply per household (Table 11).  
Mean annual DM production from shrub land was 0.51 TDM which accounted for about 4.02% 
of the total annual feed supply per household. Mean annual feed production from shrub land per 
household was significantly higher in Fetam-sontome kebele due to the availability of more shrub 
land coverage. It was totally absent in Woynma-ambaye and Wangedam kebeles.  
The quantity of feed DM obtained from irrigation practice was very limited. Because almost all 
irrigated land was covered with vegetables which have low contribution for livestock feed. Mean 
annual DM production from irrigation by-products was 0.28 TDM per household. It was 
produced from Woynma-ambaye, Arbisi, Wangedam and Wndgi kebeles in descending order. In 
Sub-Kolla kebeles, DM production from irrigation by-products was totally absent (Table 11).  
Overall in the study area, the allocation of private grazing land was 0.04 ± 0.01 ha per household 
that accounted for only 3.14% of the average private land holding. Average private grazing land 
holding was significantly higher (P< 0.05) in Weina-Dega average than in Sub-Kolla average. 
However, private grazing land holding in Sub-Kolla kebeles were similar with that of Wangeda 
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and Wndgi kebeles. Though, higher mean private grazing land holding (0.08ha) was found in Arbisi kebele, it accounted for 7.86% of 
the average private land holding. This may be due to lower allocated communal grazing land than those of the other kebeles and so 
individual household leaving a piece of land for grazing purpose especially for plowing oxen. Annual DM production from private 
grazing land was about 0.12 TDM per household (Table 11). From the total households included in this study, 85 households 
(55.56%) totally had not private pastureland.  
Table 11: Annual utilizable feed supply from different sources per household in Bure woreda  
Feed source 
Weina-Dega Sub-Kolla   
Overall Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average 
 TDM TDM TDM TDM TDM % TDM TDM TDM % TDM % 
Crop-residue (90%) 5.81c 5.15c 10.8b 6.08c 6.96 b     74.12 15.52a 14.07ab 14.80 a 77.34 9.63 75.83 
Stubble grazing 0.82c 0.75c 1.22ab 0.9bc 0.92 b 9.82 1.6a 1.54a 1.57 a 8.21 1.14 8.98 
Irrigation by-product 0.5 0.55 0.37 0.23 0.41 4.39 0 0 0.00  0.00 0.28  2.20 
Private  grazing land 0.25a 0.22a 0.07b 0.06b 0.15 a 1.60 0.06b 0.06b 0.06 b 0.31 0.12 0.94 
Communal grazing land 0.24 0.37 1.11 1.8 0.88 9.37 1.2 1.4 1.30 6.80 1.02 8.03 
Shrub land 0.14 0 0 0.1 0.06 0.64 0.25 2.56 1.41 7.34 0.51 4.02 
Total supply 7.76 7.04 13.57 9.17 9.39 99.95 18.63 19.63 19.13 100.00 12.70 100 
abc = means with different superscript within a row are significantly different (P< 0.05). 
Crop-residue (90%) = Utilizable crop-residue                      TDM = Tone Dry Matter 
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In general, correspondence analysis of chi-square (X2) test indicated that feed availability 
significantly (P< 0.05) varied with seasons. As the summarized result of the interview presented 
in Table 12, livestock feed problem was sever during autumn and excess feed supply was during 
spring season.   
Table 12: Feed availability at different seasons in Bure woreda  
Feed 
availability 
Respondents response in % at different seasons 
Summer Autumn Winter Spring 
Nil - 69.93 - - 
Shortage 26.14 30.07 73.20 - 
Enough 73.86 - 26.80 14.38 
Excess - - - 85.62 
The presence of livestock feed problem during the dry season was explained with the picture 
taken in Wangedam kebele that cattle were forced to feed Justicia schimperiana (sensel) which is 
not eaten by the cattle at the time when alternative feed resources are available. They were also 
forced to pickup the fall down flower of Acasia on overgrazed communal grazing land as 
preference of best feed in the same kebele of the study area (Picture 2).  
4.3.2. Feed Management and Feeding System 
The woreda had huge potential to supply dry season feed resource as crop-residues and during 
the early dry season as stubble grazing from crop land, and also natural pasture from the 
communal grazing land especially in the Sub-Kolla kebeles, and in Wangedam kebele under 
Weina-Dega agro-ecology. However, livestock production was constrained from getting year 
round feed supply both in quality and quantity across the study area and more specifically in 
Weina-Dega agro-ecology. This may be due to failure of feed management and inappropriate 
feeding system. 
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Picture 2: Pictures showing feed shortage in the study area 
A: Cattle are browsing Justicia schimperiana (sensel) which is not eaten during the normal time                       
B: Cattle are picking up the fall down flower of Acasia on overgrazed communal grazing land  
 
       
 
 
Picture 3: Pictures showing failure in feed management in Bure woreda 
A: Wet land communal grazing reserved for dry season grazing encroached with undesirable and noxious 
species Ascaranta longifolia in Wangedam kebele 
B: Communal grazing land encroached with undesirable shrub (Vernonia auriculifera, in Amharic 
“gengerita”) in Wangedam kebele 
C:  Over mature communal grazing reserved for dry season grazing in Wndgi kebele 
Lack of grazing land management like, continuous grazing system and weed encroachment might 
be responsible for low productivity of communal grazing land especially in Sub-Kolla kebeles. 
The use of rotational grazing and differed grazing systems has been practiced to some extent in 
the Weina-Dega agro-ecology specifically in Wangedam and Wndgi kebeles. But utilization 
efficiency had been still low; this may be due to unpalatable and noxious weed encroachment 
coupled with over maturity of the pasture species of the communal grazing land letting for dry 
A B
B CA
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season grazing (Picture 3). As the pasture species matures, the nutritional quality tends to 
decrease because delaying in harvesting can promote lignifications, increase in stem to leaf ratio 
as a result of leaves shattering and reduction with legume to grass proportion due to the early 
maturing nature of the legume component as reported by Yihalem (2004) in the north western 
highland of the country, the case of Andasa research center. 
In the Sub-Kolla kebeles, wheat straw was highly produced due to high market price of the grain 
and high productivity. But utilization of wheat straw for animal feed was very minimal in these 
areas. Except direct feeding at the threshing area as it can be seen at Picture 4, collection and 
storage of wheat straw at the backyard was not common. 
Instead, burning of the straw at the threshing area was common. This has triple disadvantages. 
Firstly, it causes shortage of dry season feed that could have been used as alternative feed 
resource if proper storage and treatment of the straw have been practiced. Secondly, burning of 
the straw damages its organic content that could have been added in to the organic matter of the 
soil either through animal dung or through decomposition of the straw, and hence the soil loses 
its physical and chemical properties as the valuable microorganisms within the soil could be 
destroyed. Thirdly, burning of straw produces considerable amount of carbon dioxide in to the 
atmosphere which is one of the dangerous greenhouse gases that contributes to aggravate global 
warming. 
Though, collection and storage of maize stover as animal feed was common in all the study 
kebeles, utilization efficiency was estimated to be below optimal. It was observed that almost all 
the rural households utilized maize stover as animal feed starting from December during the 
morning and evening time by direct feeding at the storage place as presented in Picture 5A.   
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Picture 4: Pictures showing unutilized wheat straw in the study area 
A: Direct feeding of wheat straw at the threshing area which is not collected for storage  
B: Wheat straw at the threshing area which is waiting to be burn (Zyewshiwne kebele) 
      
 
Picture 5: Pictures showing utilization of maize stover in the study area 
A: Adlib feeding system of maize stover leading to inefficient utilization (Zyewshiwne kebele) 
B: Controlled feeding system of maize stover leading to efficient utilization (Zyewshiwne kebele) 
 
This feeding system may not be efficient as the stover was trampled and refused by the cattle 
while they compete to get easily palatable and leafy part of the stover when the animals are 
allowed to feed with free access. But it is possible to increase utilization efficiency of the stover 
by offering bit by bit when the cattle utilized efficiently without trampling, urinating and 
defecating on the stover in such storage condition presented at Picture 6B. 
A B
BA
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Although expansion of cropland areas resulted in an increased crop-residues, feed from crop-
residues are characterized by low quality. The organic matter digestibility of crop-residues ranges 
from 40-50% (Mukassa, 1981). Because roughages have low digestibility and low protein content 
during most of the year, (without feed supplement and/or proper treatment method) the roughage 
feed supplies can at most meet maintenance requirement resulting in slow growth, poor fertility 
and high calf mortality (Getachew and Hailu, 1992). Crop residues are very important feed 
resources in smallholder systems, but they are generally inadequate feed materials, thus their use 
at the proper treatment methods and with supplements needs consideration (Van Soest, 1988). In 
general in the study area, feed supplement and straw treatment were not yet well practiced. As a 
result, even if huge amount of crop-residue was produced, especially during the dry season 
animals may not get the required nutrient to the level they could produce as per their genetic 
potential.  
According to the respondents response, to solve dry season feed shortage farmers suggested five 
major copping mechanisms as collection and storing of crop-residues for dry season feed 
(92.16%), preparing of hay from farm boundaries (54.25%), utilizing of browse species 
(50.93%), utilizing of supplementary feeding either by purchasing or homegrown (44.39%) and 
selling of older and unproductive animals (28%) of the respondents in order of importance.   
4.3.3. Feeding Calendar 
In the study area, starting from October up to February, most of the time animals utilized stubble 
grazing and residues at the threshing area then after when these feed resources being utilized and 
finished, the animals have been offered from the collected and stored crop-residues twice per day 
(during morning and evening time). Both in Sub-Kolla and Weina-Dega agro-ecologies, the 
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feeding calendar of the residues followed in the order of wheat straw, maize stover, teff straw and 
millet straw until the time green pasture grazing and cut and carry feeding was available. 
Similarly, Alemayehu (2003) reported that livestock feeding calendar varies depending on 
availability of the feed resources in the different months of the year. He reported that livestock 
feeding calendar is an essential livestock management practice to use the available feed resources 
efficiently and to supply the livestock with required quantity and quality feed and to overcome 
feed shortage.  
4.4. Estimation of Annual Feed Balance  
The overall annual average utilizable DM feed supply per household was estimated as 12.70 
TDM. However, the annual average utilizable DM feed supply per household varied between the 
two agro-ecologies and estimated as 9.39 TDM in Weina-Dega and 19.13 TDM in Sub-Kolla 
agro-ecologies (Table 13).    
Overall in the study area, mean annual maintenance DM requirement per household was 12.12 
TDM. However, the annual maintenance DM requirement of livestock varied between the two 
agro-ecologies and estimated as 10.17 TDM in Weina-Dega and 16.05TDM in Sub-Kolla agro-
ecologies (Appendix Table 6). The annual availability of feed DM was compared with the annual 
requirements of the livestock population. 
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The current study showed that, the existing feed supply on a year round basis accounted for about 104.79 % of the maintenance DM 
requirement of livestock per household overall in the study area. However, the annual feed supply varied between the two agro-
ecologies and accounted for about 90.84% and 119.26 % of the maintenance DM requirement of livestock in Weina-Dega and Sub-
Kolla averages, respectively.  
This showed that feed scarcity was sever in Weina-Dega agro-ecology kebeles especially in Arbisi and Woynma-ambaye, and 
followed by Wndgi kebele (Table 13), where lower cropland holding was registered than in Sub-Kolla kebeles as the major feeds were 
derived from cropping system. Moreover, communal grazing land holding was very low especially for Arbisi and Woynma-ambaye 
kebeles due to high population pressure and low productivity of farm land as compared to the Sub-Kolla kebeles.            
 
Table 13: Balancing of annual maintenance requirement of livestock with annual utilizable feed supply per household in Bure woreda  
Variables 
Weina-Dega  Sub-Kolla  
Overall Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average 
Annual utilizable feed supply (TDM) 7.76 7.04 13.57 9.17 9.39 18.63 19.63 19.13 12.70 
Annual Maintenance Requirement (TDM) 9.74 8.83 12.14 9.95 10.17 16.27 15.83 16.05 12.12 
Balance (supply - requirement) (TDM) -1.98 -1.79 1.43 -0.78 -0.78 2.36 3.80 3.08 0.58 
Supply from the requirement (%) 79.67 79.73 111.78 92.16 90.84 114.51 124.01 119.26 104.79 
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4.5. Cattle Fattening Practices 
Cattle fattening practices were assessed considering the general husbandry issues, source of 
fattening cattle, selection criteria for purchasing of fattening cattle, method and length of feeding, 
season of fattening and live-weight change of the fattening cattle. 
4.5.1. Fattening Cattle Husbandry Issues 
4.5.1.1. Major Feed Resources for Fattening Cattle 
Feed resources for fattening cattle were cut and carry feeding of seasonally available green 
pasture and weeds grown within and at the boundary of the farm land; leaf strip, thinning and 
sterile maize plant; maize cob (including the internal hard structure, grain, and green covering 
leafy part); pasture grazing, crop-residues particularly maize stover and stubble grazing in the 
backyard.  
According to the response of households, among the major basal feeds given for the fattening 
cattle, fresh cut green forage took the higher proportion (59.48% of the respondents) and 
followed by maize stover, hay and pasture grazing with 20.92%, 10.46% and 9.15% of the 
respondents, respectively. However, major basal feeds in Sub-Kolla agro-ecology were fresh cut 
green forage (70%), maize stover (20%), pasture grazing (8%) and hay (2%) of the respondents. 
Where as, in Weina-Dega agro-ecology the major basal feeds were fresh cut green forage 
(54.37%), maize stover (21.36%), hay (14.56%) and pasture grazing (9.71%) of the respondents. 
From the feed supplements given to the fattening cattle in the study area, local brewery by-
products were the leading feed supplements which accounted for about 57.27% and were 
followed by chopped row pumpkin (15.04%), mixed ration prepared in the house (13.27%), oil 
seed cake (7.97%), and maize grain with its cob (5.31%) of the respondents. Utilization of local 
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brewery by-products was significantly higher (P<0.05) in Sub-Kolla agro-ecology (80%) than in 
Weina-Dega agro-ecology (46.67%) of the households using feed supplements. About 28% of the 
households did not provide supplementary feed for their fattening cattle due to different reasons. 
The reasons revealed by the respondents include higher cost (62.79%) and unavailability in the 
area (37.21%).  
4.5.1.2. Water Resource for Fattening Cattle 
According to the respondents’ response, the three types of water sources identified in Bure 
woreda were river (58%), spring (32%), and hand dug well (10%). About 79% of the respondents 
revealed that fattening cattle have got access to the water source within <2km distance and the 
rest (14% and 7%) of the respondents revealed that water is served at home and within 2-4km 
distance, respectively. Analysis of variance showed that, considering distance and type of water 
source, fattening cattle getting water from the well that was around the homestead had 
significantly higher (P<0.05) live-weight change than other sources of water which were 
relatively distant water sources. 
With respect to watering frequency, in the study area about 72% and 28% of the respondents 
offered drinking water for their fattening cattle twice and three times per day, respectively. But 
there was no as such significant (P> 0.05) effect of watering frequency on the live-weight change 
of fattening cattle. This may be due to the fact that most of the time cattle fattening activity were 
done during the time when the majority of their feed was derived from seasonally available green 
feed and thus the fattening cattle could fulfill their water requirement from the feed. Besides, may 
be due to the narrow gap of watering frequency.  
Generally in the study area water source for the cattle was not a big problem. But, in the Weina-
Dega kebeles where irrigation activity was highly practiced, due to the diversion of river water in 
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to the irrigation canal and the river was decreased its flow rate during the dry season, it became a 
multiplication area for Leech which is a blood sucking parasite for the cattle.  
 
4.5.1.3. Housing of Fattening Cattle 
The current study showed that, the three types of houses which had been used to keep the 
fattening cattle were separated room in the family house (56%), separated house constructed for 
the cattle (32%), and enclosed barn with simple shed (12%) of the respondents. 
Correspondence analysis of chi-square (X2) test showed that separated room in the family house 
was more preferred in Weina-Dega than in Sub-Kolla agro-ecology. This may be associated with 
the lower livestock holding per household in Weina-Dega than in Sub-Kolla agro-ecology. 
However, the different types of housing condition had no significant effect (P>0.05) on the live-
weight change of fattening cattle between the two agro-ecologies. This may be due to the 
availability of optimum climatic condition which is suitable for cattle fattening even with open 
area provided that construction of simple shade to protect from sunburn effect of the mid-day.   
4.5.1.4. Health Care of Fattening Cattle 
As per the focus group discussions held in each of the study kebeles, though there was cattle 
health problem associated with feed scarcity especially in the Weina-Dega kebeles, due to the 
establishment of animal health center in the nearby, animal health problem showed a  decreasing 
trend. The farmers’ perception was supported with the report of BoPED (2000) that reported 
between 1995 and 2000 alone, 323 veterinary clinics were constructed in the region and the 
number of vaccinations and treatments increased by 33% from 5.4 million in 1993/94 to 7.2 
million in 1997/98. In both agro-ecologies, there was veterinary clinic access within about 5km 
distance. According to the response of households overall in the study area, the four major 
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diseases of fattening cattle include Trypanosomiasis (30.72%), Liver-fluke (22.88%), Lung-
worm (20.92%), and Anthrax (12.42%). Though, Trypanosomiasis is the first disease in both 
agro-ecologies, it accounted for 42% and 25.24% of the observed diseases in Sub-Kolla and 
Weina-Dega kebeles, respectively. From the major parasites of fattening cattle in the study area 
Leech (46.41%), Ticks (41.18%) and Lice (12.42%) were mentioned in order of importance.  
Based on the discussion held with BWARDO animal health section, most diagnosis cases were 
related with Trypanosomiasis, Liver-fluke, and Lung-worm cases. Every cattle fattener 
immediately after purchase or finished his plowing activity and decided to fatten, brings his cattle 
for injection and deworming with broad spectrum anthihelmentics. Since there was no laboratory 
examination in the area, broad spectrum antihelmentics and injection were given for internal 
parasite and Trypanosomiasis cases. One tablet of broad spectrum antihelmentics was given per 
month for every fattening cattle but injection of Dimnasal and Veridium for Trypanosomiasis 
case was given once per fattening period as curative and prophylaxis measure, respectively. 
Moreover, depending on historical diagnosis, for those cattle coming from wetland areas, since 
Liver-fluke was suspected Fasinix and Albendazol were given for immature and adult worms, 
respectively. These practices helped the producer to finish fattening cattle within 3 to 4 months of 
feeding period. Similarly, the good performance of animals dewormed with broad spectrum 
anthelmintics without considering the type of feed given was an indicative of the importance of 
internal parasites in limiting productivity of beef cattle as reported by Abebe et al. (2001). 
4.5.2. Source of Fattening Cattle 
Overall in the study area, sources of fattening cattle were culled oxen due to old age or being 
unproductive (51%) and immediate purchase for fattening purpose (49%). Correspondence 
analysis of chi-square (X2) test showed that culled oxen was used for fattening in Weina-Dega 
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and immediate purchase in Sub-Kolla agro-ecology. Analysis of variance showed that both 
sources of fattening cattle had no significant effect (P>0.05) on live-weight change and gross 
profit. This may be due to the high demand of oxen for plowing purpose which resulted older 
oxen for fattening operation especially from the Weina-Dega kebeles of the study area. Among 
the cattle sold for slaughter on the market during the study period, 82% were older plowed and 
matured oxen whereas the remaining 18% were unproductive cows which have been fattened due 
to old age, sterility and other defects.   
4.5.3. Selection Criteria for Fattening Cattle 
Different criteria have been used for purchasing of cattle to be fattened. Correspondence analysis 
of chi-square (x2) test indicated that among selection criteria price (43.79%), health (30.07%), 
body size /frame (15.69%), age (6.54%) and adaptability to the area or place of cattle (3.92%) 
have been considered by most of the cattle purchaser for fattening purpose in their descending 
order. These selection criteria had no significance difference (P>0.05) between the two agro-
ecologies. According to the result of the current study, the above mentioned selection criteria had 
no significant effect (P>0.05) on the live-weight change and gross profit of fattening cattle. This 
indicates; all the criteria have to be considered simultaneously when selecting cattle for fattening 
purpose.  
4.5.4. Length and Method of Feeding  
Four feeding lengths that have been identified overall in the study area were 3 months (24.18%), 
3.5 months (30.72%), 4 months (33.99%), and 4.5 months (11.1%) of the respondents. However, 
feeding lengths in Sub-Kolla agro-ecology were 3 months (30%), 3.5 months (36%) and 4 
months (34%) of the respondents. Whereas, in Weina-Dega agro-ecology the feeding lengths 
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were 3 months (21.36%), 3.5 months (28.16%), 4 months (33.98%), and 4.5 months (16.5%) of 
the respondents. The above feeding lengths were significantly different (P<0.05) between Sub-
Kolla and Weina-Dega agro-ecologies (Appendix Table 7). 
When computing these proportions, the average length of feeding was estimated to be 110 days. 
Feeding methods of the current fattening practice were also categorized in to partial and pure 
feedlot methods accounted for 73.2% and 26.8%, respectively. Out of 112 (73.2%) cattle fattened 
under partial feedlot method, about 9.82%, 31.25%, 43.75% and 15.18% were sold after 3, 3.5, 4 
and 4.5 months of feeding length, respectively. Whereas, those of 41 (26.8%) cattle fattened 
under pure feedlot method were sold after 3, 3.5 and 4 months of feeding length with 63.41%, 
29.27% and 7.32%, respectively (Appendix Table 8). 
Feeding length was dependent on feeding method in that the cattle being fatten with pure feedlot 
finished within 3 months of feeding length and so enhance the producer economic return. 
Correspondence analysis of chi-square (x2) test indicated the association between feeding length 
and supplementary feeding in that fattening cattle fed with supplementary feed would finish 
within 3 to 3.5 months of feeding length. But, those fattening cattle entirely depend on the basal 
feed especially with maize stover and pasture grazing, required 4 to 4.5 months of feeding to 
attain the average slaughter weight. Whereas those fattening cattle fed with fresh cut green forage 
and/or hay were finished within 3 to 3.5 months of feeding length. This may be due to better 
nutritional composition and saving of energy for searching feed as fresh cut green forage and/or 
hay were supplied at the feeding trough. The end of finishing period was decided by considering 
live-weight change of fattening cattle with visual observation based on their feed intake (84.97%) 
and by anticipating the current and future price (15.03%) of respondents.   
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4.5.5. Season of Cattle Fattening 
According to the response of the households and observations done at Bure and Kuchi cattle 
markets of the woreda, cattle fattening was time bounded activity considering the available 
resources like feed and labor, and demand of the market. Season of cattle fattening had no 
significant difference between Sub-Kolla and Weina-Dega agro-ecologies. In the study area, 
about 87% of the cattle fattening was done starting from mid August up to December when the 
plowing activity was finished and seasonal supply of feed became optimum and mainly targeting 
to deliver fattened cattle for Christmas. The remaining 13% of the cattle fattening activity was 
done starting from January to April targeting to deliver fattened cattle for Easter. This low 
percentage of cattle fattening activity for Easter market was attributed to the absence of green 
feed supply and increased purchasing price of fattening cattle. It was also associated with relative 
low market demand for fattened cattle because of the custom of the local people preference 
towards consumption of fattened sheep and goats instead of fattened cattle during Easter.  
Starting from May (after Easter) up to mid August, cattle fattening was totally absent in the study 
area. Correspondence analysis of chi-square (x2) test showed that, the possible reasons for the 
absence of cattle fattening during the specified period were ranked from the 1st up to the 5th as 
feed shortage, high demand of family labor for other farm activity, high demand of oxen for 
plowing of crop land, dampness of feeding area and night enclosure, and low market demand for 
fattened cattle (Table 14). 
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Table 14: Possible reasons for absence of cattle fattening from May to mid August 
 
Possible reasons 
Respondents Rank (No) 
1st 2nd 3rd 4th 5th 
High demand of oxen for plowing purpose 44 29 55 25 - 
Feed shortage 60 45 48 - - 
High demand of family labor for other farm activity 49 79 25 - - 
Dampness of feeding area and night enclosure - - 16 76 61 
Low demand for fattened cattle at the market - - 9 52 92 
Total respondents 153 153 153 153 153 
4.5.6. Live-Weight Change of Fattening Cattle                                                        
The mean live-weight of cattle before and after fattening period was about 275kg and 341.24kg, 
respectively and resulted in mean live-weight change of about 66.24kg per fattened cattle over 
110 days of feeding length, which is equivalent to 602gm daily weight gain overall in the study 
area. However, mean live-weight changes were 53.91kg and 91.64kg for Weina-Dega and Sub-
Kolla agro-ecologies, respectively (Table 15). The finding of the current study is somewhat lower 
than an overall mean of 645gm daily weight gain that reported by Aberash (2000) in Kuriftu feed 
lot farm for Boran and Adal breeds of cattle that have received concentrate and anthelmintic 
treatment. This may be due to the variations like, breed, age, feed type, feeding method, health 
conditions and agro-ecology.     
 Mean live-weight change of fattened cattle in Sub-Kolla kebeles was significantly higher 
(P<0.05) than those of the Weina-Dega kebeles (Appendix Table 9). This may be due to better 
feed availability associated with more supply of fresh-cut green feed that harvested from large 
area of crop land, higher crop-residues production and also the availability of better meat type 
Horro cattle having high feed conversion efficiency.  
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Table 15: Mean live-weight, feeding length, price and gross profit per fattening cattle in Bure woreda 
 
 
Variabls 
Weina-Dega  Sub-Kolla  
Overall Arbisi W/ambaye Wangedam Wndgi Average Z/shiwne F/ sontome Average 
 
Mean ± SE 
 
Mean ± SE 
 
Mean ± SE 
 
Mean ± SE 
 
Mean ± SE 
  
Mean ± SE 
 
Mean ± SE 
 
Mean ± SE 
 
Mean ± SE     
 N = 27 N = 29 N = 30 N = 17 N = 103 N = 25 N = 25 N = 50 N = 153 
Initial live-weight (kg) 258.82± 6.25bc 271.72± 6.03b 300.87± 5.93a 268.06± 7.88bc 276.22±3.76a 299.48± 6.49a 245.48± 6.49c 272.48±5.39a 275± 3.08 
Final live-weight (kg) 311.78± 6.74d 322.72± 6.50cd 354.03± 6.39b 329.77± 8.49bcd 330.14±3.81b 383.24± 7.00a 345.00± 7.00bc 364.12±5.47a 341.24± 3.38 
Live-weight change (kg) 52.96± 4.06b 51.00± 3.92b 53.17± 3.85b 61.71± 5.12b 53.91±2.12b 83.76± 4.22a 99.52± 4.22a 91.64±3.04a 66.24± 2.25 
Mean feeding length (days)  113 113 112 113 113 105 106 106 110 
Mean Daily weight gain (gm) 469 451 475 546 485 798 939 869 602 
Purchasing price (birr) 907.81± 21.90bc 952.83± 21.13b 1055.27± 20.78a 941.24± 27.60bc 968.95±13.16a 1050.92± 22.76a 862.64± 22.76c 956.78±18.88a 964.97± 10.77 
Selling price (birr) 1360.15± 34.46d 1409.79± 33.25cd 1556.97± 32.69b 1441.53± 43.43bcd 1444.88±19.08b 1712.36± 35.81a 1547.40± 35.81bc 1629.88±27.38a 1505.34± 17.11 
Gross profit (birr) 452.33± 21.03b 456.97± 20.30b 501.70± 19.95b 500.29± 26.51b 475.93±10.81b 661.44± 21.86a 684.76± 21.86a 673.10±15.52a 540.37± 11.60 
 
N = number of respondents;       SE = Standard error 
abc =  means with different superscript within a row are significantly different (P< 0.05). 
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According to the observation made on the cattle supplied to the market for slaughter during the 
specified period mentioned above, 4.58%, 27.45%, 49.02% and 18.95% were categorized in to 
grade1, grade2, grade3 and grade4, respectively. The higher proportion (54%) of fattened cattle 
in Sub-Kolla agro-ecology was categorized under grade2; while in Weina-Dega agro-ecology, the 
higher proportion (57.28%) of fattened cattle was categorized under grade3. Grade4 cattle were 
relatively emaciated cattle that were supplied from the Weina-Dega kebeles and sold with lower 
price for individual consumers who had special occasions like wedding and funeral ceremonies.  
4.6. Marketing System of Fattening Cattle 
4.6.1. Purchasing and Selling Place of Fattening Cattle 
In Weina-Dega agro-ecology of the study area, most of the time older plowed oxen about 10 
years old were purchased from the local market named as “Derequa”. This is because; plowed 
oxen coming from the surrounding dega kebeles of Sekela Woreda were relatively cheaper. 
Besides, due to sever feed shortage in the surrounding dega kebeles, cattle purchased from those 
area were already accustomed to feed problem, and so easily adapted for partial feedlot fattening 
in the area. But in Sub-Kolla agro-ecology of the study area, purchasing of fattening cattle mostly 
took place at Kuchi local market and at Horrogudru Woreda of Oromyia Region. In Weina-Dega 
agro-ecology, fattening cattle have been purchased from Derequa local market (64.08%), Bure 
town market (29.12%) and Awi zone (6.80%). Where as, in Sub-Kolla agro-ecology, fattening 
cattle have been purchased from Kuchi local market (68%) and Horrogudru Woreda (32%) that 
was purchased only in Fetam-sontome kebele. The current study indicated that selling of fattened 
cattle was undertaken at Bure town market (39.87%), in the village (28.12%), Kuchi local market 
(20.26%), and Mankusa local market (11.77%). 
- 62 - 
Marketing system was one of the least developments of the livestock sub-sector in the study area. 
It was characterized by a large number of highly dispersed markets, which generally lack basic 
infrastructural facilities like perimeter fencing, cattle pens, weighting scale, watering, feeding, 
resting, and quarantine place. With respect to method of transportation, fattening cattle were 
trekked on foot while purchasing and selling. Marketing of fattening cattle and other cattle took 
place at the same open area by mixing together with no any shade and separation structure. This 
may be favorable for disease transmission from infected to healthy cattle and even it causes 
human health problem.    
4.6.2. Market Participants of Fattening Cattle  
Market participants of fattened cattle in the study area were identified as individuals/ group 
consumers (58.82%), local butchers found in Bure, Kuchi, and Mankusa (28.76%), and cattle 
traders supplying for Birsheleko Basic Military Training Center (12.42%). Though there was no 
significance difference in market participants between the two agro-ecologies, market 
participants of fattened cattle in Sub-Kolla agro-ecology were individuals/ group consumers 
(60%), local butchers found in Kuchi (26%), and cattle traders supplying for Birsheleko Basic 
Military Training Center (14%). Whereas, in Weina-Dega agro-ecology, market participants of 
fattened cattle were individuals/ group consumers (58.25%), local butchers found in Bure and 
Mankusa (30.10%), and cattle traders supplying for Birsheleko Basic Military Training Center 
(11.65%).  
Information from Bure town municipality slaughter house indicated that during the fasting period 
of the year, especially from October to May, about 40 cattle have been slaughtered in the 
slaughter house by 6 private butcher houses every week. From May onwards, the number of 
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cattle slaughtered in the slaughter house reduced by half. This may be due to shortage of fattened 
cattle supplied to the market and also low demand form the customer side. 
According to a discussion held with a butcher man working in Bure town, during the past two 
years there was a great market route for fattened cattle through Metema to Sudan. But currently, 
there is no legal market route for live animals in that area, so that the cattle traders contracted to 
supply medium grade of fattened cattle to Birsheleko Basic Military Training Center on live 
weight base. Hence, the cattle traders bought medium grade (categorized in to grade 3) about 15 
fattened cattle every week and supply to the training center on live-weight base. This encourages 
the producer to sell their fattened cattle without being fattier and thus enhance the producers’ 
economic return. 
4.6.3. Purchasing and Selling Price of Fattening Cattle 
According to the result of the household survey, overall in the study area the mean price of cattle 
before and after fattening was about 965 birr and 1505 birr, respectively, and resulting with gross 
profit of about 540 birr per fattening cattle which comes from price margin and feed margin. 
Average purchasing price of fattening cattle had no significant difference (P>0.05) between Sub-
Kolla and Weina-Dega agro-ecologies. But it had significant (P<0.05) lower purchasing price in 
Fetam-sontome kebele than in both agro-ecology averages. This may be due to the relative 
abundance of Horro cattle that resulted from extensive cattle production in the surrounding 
lowland areas. Average selling price of fattened cattle in Sub-Kolla agro-ecology was 
significantly higher (P<0.05) than in Weina-Dega agro-ecology. Based on the household survey 
result, mean gross profit per fattened cattle in Sub-Kolla kebeles was about 673 birr and 
significantly higher (P<0.05) than in Weina-Dega kebeles which was about 476 birr (Table 15). 
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This may be due to higher live-weight change in Sub-Kolla kebeles associated with better feed 
availability and also availability of better meat type Horro cattle in the surrounding kolla areas.   
However, market assessment showed that the mean price of fattened cattle was about 2200 birr 
and ranged from 1200 birr to 3300 birr. The price variation between market assessment and 
household survey may be due to fear of income tax.  
As per the market assessment, the price of fattened cattle was slightly higher during Easter as 
compared to Christmas. This may be due to more supply of fattened cattle during Christmas since 
the time allowed the farmer to fatten their cattle after completion of plowing activity and also 
better availability of green feed supply. But during Easter, due to the above mentioned reasons, 
the supply of fattened cattle was very low. Hence limited supply of fattened cattle to the market 
have got relatively higher price. This in turn, associated with availability of trainees in Birsheleko 
Basic Military Training Center and also considerable proportion of Muslim people in Bure town.   
During Easter, more proportion of plowing oxen, older and unproductive cows, and also poor 
conditioned heifers and young bulls were supplied to the market. This showed that, though there 
was huge coverage of communal grazing land and huge crop-residues supply, nutritional value of 
the feed resource was very low and animals did not get their feed demand. As a result; emaciated 
cattle supplied to the market to reduce competition for feed among the remaining cattle herd and 
to cover payments of agricultural inputs for crop production (Appendix Picture 8).  
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 4.7. Major Constraints and Opportunities for Cattle Fattening  
4.7.1. Constraints  
As per the result of semi-structured interview supported with focus group discussions and field 
observations held in each of the study kebeles, the major constraints that hindered the 
performance of cattle fattening activity in both agro-ecologies were mentioned as feed shortage, 
lack of capital, shortage of labor, and animal health problem in order of importance.      
Though annual feed supply was above the annual maintenance DM requirements of the livestock 
population overall in the study area, about 84.80% of the total annual feed supply was 
contributed from crop-residues and stubble grazing which have low nutritional value. The 
organic matter digestibility of crop-residues ranges from 40-50% (Mukassa, 1981). In addition, 
all straws from different crops, except that of faba-bean, had CP content of less than the critical 
level of 7.5% CP for optimum rumen microbial function (Van Soest, 1982). A minimum of 15% 
CP is required for lactation and growth of ruminants (NRC, 1996). In the study area, the amount 
of crop-residue contributed by faba-bean was only 2.15% of the total feed supply from cropping 
system.   
Hence, the annual feed supply was not adequte both in quantity and quality to support reasonable 
livestock production overall in the study area and especially in the Weina-Dega kebeles where 
both private land holding and communal grazing land were very small as compared to the Sub-
Kolla kebeles of the study area. Moreover the annual feed supply varied with seasons both in 
quantity and quality in that excess feed having relatively higher digestibility and better nutritional 
composition was supplied during spring season, and feed scarcity coupled with lower 
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digestibility and poor nutritional composition was observed during autumn season. This resulted 
seasonal fluctuation in live-weight gain of fattening cattle.  
Associated with feed shortage as discussed above unavailability of agro-processing industries in 
the nearby area caused the cost of supplementary feeds to be unaffordable by individual fattener 
households due to high transportation cost from farther areas.  
Lack of capital was the second most important constraint that hindered the performance of cattle 
fattening activity in the study area. But lately, IPMS-Bure pilot project has started to solve lack of 
capital by renting working capital with minimum interest rate for organized fattener group 
through ACSI Bure branch. 
Lack of family labor was the third major constraint that enabled the fattening activity to be 
season dependent in that during the main land preparation period, apart from feed shortage, 
family labor was also highly required for preparing and weeding of cropland.  
Though the severity was low, animal health problem was mentioned as a fourth constraint 
especially in waterlogged areas due to Liver-fluke and Lung-worm infestation; and also 
prevalence of Trypanosomiasis that affect cattle health in Sub-Kolla kebeles. Moreover, Leech 
and Ticks were mentioned among the parasites that hindered fattening performance being they 
are blood sucking parasites.   
4.7.2. Opportunities   
In the woreda there is a great opportunity of irrigation practice and it is possible to produce 
suitable multi-purpose nitrogen-fixing fodder trees like Sesbania sesban along the farm boundary 
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at the same time producing of high biomass and high energy feeds like sugarcane tops and sweat-
potato residue to be supplemented for fattening cattle (Appendix Picture 9).  
Considering the irrigation potential especially with Fetam River, which is a permanent big river 
passing through the plain area, if modern irrigation scheme along with sugar factory is to be 
constructed, the byproducts of the factory and sugarcane tops and leaf parts could be potential 
feed supplement for the fattening cattle to fulfill mainly of energy requirement and able to 
shorten the fattening period. Moreover, considering the suitability and experience of farmers on 
maize and wheat production, if grain processing plant is established in the woreda, the by-
products will be used as potential feed supplement and the residues could be utilized more 
efficiently as the feed supplement enhances utilization efficiency of the ruminant cattle for poor 
quality roughages feed source.  
Since there is a huge coverage of maize production in the district, there is a possibility of 
increasing the quantity and quality of stubble grazing of the maize farm through under-sowing 
production with suitable nitrogen fixing forage species like, vetch and lablab. Feeding of green 
fodder especially of nitrogenous feed source for cattle whose basal feed is crop-residue helps to 
create a better micro climate for rumen micro-flora which ultimately increases utilization 
efficiency of crop-residues by the cattle. There is also a great potential of the thinning, leaf strip 
and green covering cob of the maize to use as potential feed source for fattening cattle either as 
direct cut and carry feeding in green state or by making in to silage for dry season feed. 
Moreover, Pumpkin which can be produced under the maize farm and along the backyard fence 
can be used as a potential feed supplement for fattening cattle; if the experience of some farmers 
in the study area is to be scale up at wider coverage.  
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In Sub-Kolla kebeles, and also Wangedam and Wndgi kebeles under Weina-Dega agro-ecology 
of the study area, the allocation of communal grazing land was substantial, and there was a good 
start to use rotational grazing system and to close some portion of communal grazing land for dry 
season grazing in the Weina-Dega kebeles. Hence, if the experience of the farmers is supported 
and strengthened by the woreda and kebele extension staffs in harvesting or utilizing at optimum 
biomass production and at acceptable forage quality, removing of unpalatable and noxious plants, 
and over sowing with leguminous feed species; it can be used as a potential feed source for 
fattening cattle to finish within short period of time.  
Bure woreda is bordered towards the South with Horrogudru Woreda in Oromyia Region, which 
is the origin of Horro cattle that have resulted from extensive livestock production. The breed has 
better feed conversion efficiency, better resistance to Trypanosomiasis and tick burden which 
showed better fattening performance in the current study. Hence, it could be used as a potential 
source of fattening cattle. This opportunity enables the study area to be comparable with 
Hararghe highlands where the most preferable fattened cattle named as Hararghe Senga have 
been produced. 
The presence of Birsheleko basic military training center in the nearby with the capacity to 
purchase about 15 fattened cattle every week by considering live-weight based price of the cattle 
is the other potential factor that encourages the producer to sell their fattened cattle without being 
more fatty. Thus it will be advantageous to improve the consumers’ health and to enhance the 
producers’ economic return. The continuous demand of fattened cattle for the trainees 
consumption in the center even during the fasting period, also encourages the producers to fatten 
their cattle and able to supply without seasonal market interruption.   
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Chapter 5: Conclusions and Recommendations 
5.1. Conclusions 
The current study was conducted in Weina-Dega and Sub-Kolla agro-ecologies of Bure Woreda 
which is located in West Gojjam Zone of the Amhara National Regional State.  
Crop-residues and natural pasture were the major feed resources during dry and wet seasons, 
respectively, in both agro-ecologies. Overall in the study area, the higher proportion of annual 
utilizable feed supply per household was derived from crop-residues, stubble grazing and natural 
pasture. Total utilizable DM production from cropping system per household in Sub-Kolla agro-
ecology was significantly (P<0.05) higher than in Weina-Dega agro-ecology. With respect to 
crop-residues and stubble grazing production, maize took the leading role and was followed by 
wheat, teff, and finger millet. Wheat straw, which was the second major crop-residue next to 
maize stover, produced in large quantity especially in Sub-Kolla kebeles, although this was not 
used as animal feed except by those farmers who had no enough residues of other crops.        
The woreda had huge potential to supply dry season feed resource as crop-residues and during 
the early dry season as stubble grazing from crop land, and also natural pasture from the 
communal grazing land especially in the Sub-Kolla kebeles, and in Wangedam kebele under 
Weina-Dega agro-ecology. However, livestock production was constrained from getting year 
round feed supply both in quality and quantity. This may be due to failure of feed management 
and inappropriate feeding system.  
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Though there is huge irrigation potential and practice in the Weina-Dega kebeles, production of 
suitable multi-purpose nitrogen-fixing fodder trees have been neglected that could be produced 
along the farm boundary and the canal which is artificially prepared for water way. Multi-
purpose fodder trees could be fed to the fattening cattle by mixing with dry forages and at the 
same time serving as wind breaker and also producing considerable amount of firewood demand 
which could contribute to reduce utilization of animal dung for fuel purpose.  
The result of the current study showed that the average livestock population per household 
overall in the study area was 5.31TLU and the annual maintenance DM requirement was 
estimated to be 12.12TDM. Hence, the existing feed supply can satisfy about 104.79 % of the 
maintenance DM requirement of livestock per household overall in the study area. However, the 
annual feed supply greatly varied between the two agro-ecologies that accounted for about 
90.84% and 119.26 % of the maintenance DM requirement of livestock in Weina-Dega and Sub-
Kolla averages, respectively. As a result, feed scarcity was sever in Weina-Dega agro-ecology 
especially in Arbisi and Woynma-ambaye, and followed by Wndgi kebele.  
Cattle fattening practices were assessed considering the general husbandry issues like major feed 
resources, watering, housing and healthcare; source of fattening cattle, selection criteria for 
purchasing of fattening cattle, method and length of feeding, season of fattening and live-weight 
change of the fattening cattle. Based on the above parameters, the current study showed that older 
plowed oxen about 10 years old have been fattened under farmer’s management with mean live-
weight change of about 66.24kg per fattened cattle overall in the study area. However, mean live-
weight changes were 53.91kg and 91.64kg for Weina-Dega and Sub-Kolla agro-ecologies, 
respectively. Mean live-weight change per fattened cattle in Sub-Kolla kebeles was significantly 
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higher (P<0.05) than in Weina-Dega kebeles. This may be due to better feed availability and 
suitable cattle breed for fattening purpose.  
Marketing system of fattening cattle was assessed by considering purchasing and selling place, 
market participants and purchasing and selling price of fattening cattle. In Weina-Dega kebeles of 
the study area, most of the time older plowed oxen about 10 years old were purchased at the local 
market named as “Derequa”. But in the Sub-Kolla kebeles of the study area, purchasing of 
fattening cattle was mostly done at Kuchi local market and at Horrogudru Woreda of Oromyia 
Region to a lesser extent. 
Market participants of fattened cattle in the study area were individuals / group consumers, local 
butchers found in Bure, Kuchi and Mankusa, and also cattle traders supplying for Birsheleko 
basic military training center. However, there was no significant difference in market participants 
between the two agro-ecologies.  
According to the result of the household survey, overall in the study area, the mean price of cattle 
before and after fattening was about 965 birr and 1505 birr, respectively. This resulted in gross 
profit of about 540 birr per fattening cattle which comes from price margin and feed margin over 
110 days of feeding length. Mean gross profit per fattened cattle in Sub-Kolla kebeles was 
significantly higher (P<0.05) than in Weina-Dega kebeles.  
Major constraints that hindered the performance of cattle fattening activity in both agro-ecology 
were mentioned as feed shortage, lack of capital, shortage of labor, and animal health problem in 
order of importance. However, availability of crop-residues, high irrigation potential, better meat 
type cattle, and high market demand were also identified as good opportunities which could be 
used to enhance the performance of cattle fattening activity in the study area.       
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Generally in the study area, feed supplement and straw treatment were not yet well practiced. As 
a result, even if huge amount of crop-residue was produced and large area of communal grazing 
land was available especially in Sub-Kolla kebeles, animals did not get the required nutrient to 
the level they could produce as per their genetic potential.  
According to the response of participants in focus group discussions held in each of the study 
kebele, some few years ago, traditional fattening of older plowed oxen was not able to replace 
young oxen for plowing. But now a day, the fattening practice of older plowed oxen is becoming 
one source of income generating activity in addition to its better efficiency for replacing young 
oxen for plowing which in turn contributes a lot for maximizing crop production and overall 
revenue of the farm family. Hence, it can be concluded that cattle fattening is a promising income 
generating activity especially for landless youngsters and even for farmers to utilize their slack 
time that can be done with minimum labor and time requirement using seasonally available feed 
resources. Moreover, the performance of cattle fattening can be enhanced if it is implemented 
properly by following proper selection for fattening cattle, proper feed management and feeding 
system with the addition of feed supplements, market information, and appropriate general 
husbandry practices associated with cattle fattening.   
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5.2. Recommendations 
5.2.1. Research Intervention 
With respect to feed resource assessment, the current study only focused on the availability of 
major feed resources in terms of type and quantity based on established conversion factor made 
so far elsewhere due to limited budget and time. Hence, detail study on DM production, chemical 
composition and digestibility of the major available feed resources are further required to plan 
sustainable livestock development strategy and market oriented cattle fattening program in 
particular within the existing farming system in the study area. 
5.2.2. Development Interventions 
To utilize the bulk amount of crop-residues that accounted for about 84.8% of the total annual 
feed supply more efficiently, alternative ways need to be found to improve utilization efficiency 
of the residue. Among which, urea treatment, feeding of the residue by mixing with green forage 
and feed supplement should be encouraged and advised to the farmers by any development 
organizations involved in livestock development.   
Moreover, to increase the productivity of communal grazing land which is found in large 
coverage especially in Sub-Kolla kebeles, and in Wangedam and Wndgi kebeles under Weina-
Dega agro-ecology, efficient grazing land management systems should be considered. Among 
which, adjusting stocking rate by applying grazing fee, use of rotational grazing, removal of 
unpalatable and noxious weeds, over sowing of leguminous feed species, harvesting or utilizing 
at optimum biomass production and at acceptable forage quality should be implemented.   
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Considering the great potential and experience with irrigation utilization, farmers have to be 
advised to produce suitable multi-purpose nitrogen-fixing fodder trees like Sesbania sesban to be 
fed by mixing with dry forages at the same time producing of high energy feeds like sugarcane 
tops and sweat-potato residues to be supplemented for fattening cattle.  
To fill the nutrient deficit of the basal feed for the fattening cattle especially during the late dry 
and early wet seasons, and to assure year round fattening, it is required to establish specialized 
feed supplier group who can bring and supply by purchasing different agro-processing by-
products and formulated rations elsewhere through provision of credit facility. In this regard, 
IPMS, Bure pilot project has a good start to form the cooperative group and even experience 
sharing was done but the organized group was not yet functional and hence strengthening them is 
still required.  
Training and extension advice are urgently required in selection, feeding, healthcare, and market 
information to improve the performance of cattle fattening practice in the study area and also to 
disseminate the practice in to other areas having similar agro-ecology and resources.    
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Appendices 
 Appendix pictures 
        
 
 
   
 
 
 
 
      
 
 
 
 
Appendix Picture 1: Picture taken from the 
internet showing the importance of Mixed 
cropping: maize stover intersown with a legume 
(Dolichos lablab) to provide fodder after the 
grain harvest provide fodder after the grain harvest 
Appendix Picture 2: Group herded 
cattle being trekked for watering in 
Zyewshiwne kebele 
Appendix Picture 3: Focus group discussions held in the study kebeles 
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Appendix Picture 6: Fattened oxen at the market and at slaughter house 
A: Fattened cattle supplied to Kuchi local market 
B: Fattened cattle at Bure municipal slaughter house waiting for slaughter   
 
 
 
 
 
 
  A   B 
Appendix Picture 5: Fattening oxen 
owned by cooperative members in 
Fetam-sontome kebele  
Appendix Picture 4: Private fattener who 
prepared and stored crop residues under 
properly constructed house in Wangedam 
kebele 
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Appendix Picture 7: Pictures showing feeds and feeding in the study area 
A: Wide area coverage of maize farm in Wangedam kebele 
B:  Communal grazing land utilizing under rotational grazing system in Wangedam kebele 
C:  Cattle feeding of stubble grazing on maiz farm in Zyewshiwne kebele 
 
 
           
 
Appendix Picture 8: Very emaciated cattle at Bure market during the month of May when feed supply was scarce    
 
 
 
          
Appendix Picture 9: Potential of sugarcane and sweet potato production in the study area    
A: Production of sugarcane, sweat potato, and Sesbania sesban at the boundary for demonstration in the nursery site  
B: Production of sugarcane by female headed household and leaf strip and top part used as a feed source  
 A B  C 
B A 
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Appendix Picture 10: Fattening oxen feeding wheat straw by soaking with local brewery  
                                   and alcohol (kattikala/areki) by-products in Fetam-sontome kebele. 
 
 
 
 
 
 
 
Appendix Picture 11: Comparison between properly handled and fattened older oxen and poorly 
handled and very emaciated old cow at Bure market. 
 
Properly handled 
& fattened old 
oxen 
Poorly handled 
and very 
emaciated old cow 
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Appendix Tables 
Appendix Table 1: Classification of the indigenous cattle breed/types of Ethiopia 
Category Breed/types Distribution Merit 
Hump-less Sheko (Mitzan, Goda) Keffa Zone  
Kuri Lowlands of Illubabor  
Sanga Danakil Tigray and Afar  
Raya-Azebo Raya-Azebo  
Abigar Gambella  
Fellata Central-Western Ethiopia  
Intermediate 
of 
Sanga/Zebu 
Horro Eastern wolega, West-Shoa, 
Illubabor and Keffa 
Milk, Meat 
and Draught 
Fogera Fogera plains, Western Gojjam 
and Gondar 
Milk, Meat 
and Draught 
Jiddu Areas close to Wabe-shebele and 
Jiddu River 
 
Zebu Barca Parts of Tigray Milk 
Borena Borena, Bale, Hararghe, Sidama 
and Ogaden 
Beef 
Arsi Central Highlands Beef 
Abyssinian  
Zebu 
Short horned Hararghe plateau, Sidama, Shoa Multipurpose
Small (Jijiga) Jijiga Milk 
Highland Bale plateau   
Black (Jemjem) Sidama  
 (Alberro and Haile- Mariam, 1982) 
 
Appendix Table 2: Conversion of livestock number to Tropical Livestock Unit (TLU) 
NO Livestock Species Average Live weight (Kg) TLU 
1 oxen 275 1.1 
2 young bull 150 0.6 
3 cows 200 0.8 
4 heifers 125 0.5 
5 calves(≤ 1 years old) 50 0.2 
6 sheep and goat 22.5 0.09 
7 donkey 90 0.36 
8 horse and mule 200 0.8 
Source: Gryseels (1988) 
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Appendix Table 3: One-way analysis of total cultivated land including rented (ha) per household    
                               by agro-ecology 
 
Summary of Fit 
Rsquare 0.237931
Adj Rsquare 0.232884
Root Mean Square Error 1.076406
Mean of Response 2.274908
Observations (or Sum Wgts) 153
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F
Agro-ecology 1 54.62421 54.6242 47.1447 <.0001
Error 151 174.95624 1.1587  
C. Total 152 229.58044  
Means for One-way ANOVA 
Level Number Mean Std Error Lower 95% Upper 95% 
Sub-Kolla 50 3.13250 0.15223 2.8317 3.4333 
Weina-Dega 103 1.85860 0.10606 1.6490 2.0682 
Std Error uses a pooled estimate of error variance 
 
 
 
 
Appendix Table 4: One-way analysis of total livestock (TLU) per household by agro-ecology 
 
Summary of Fit 
Rsquare 0.136116
Adj Rsquare 0.130395
Root Mean Square Error 3.039938
Mean of Response 5.314444
Observations (or Sum Wgts) 153
 
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F
Agro-ecology 1 219.8678 219.868 23.7921 <.0001
Error 151 1395.4248 9.241  
C. Total 152 1615.2926  
Means for One-way ANOVA 
Level Number Mean Std Error Lower 95% Upper 95% 
Sub-Kolla 50 7.03500 0.42991 6.1856 7.8844 
Weina-Dega 103 4.47922 0.29953 3.8874 5.0710 
Std Error uses a pooled estimate of error variance 
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Appendix Table 5: One-way analysis of total utilizable dry matter production (TDM) from   
                               cropping system per household by agro-ecology 
Summary of Fit 
Rsquare 0.301785
Adj Rsquare 0.297161
Root Mean Square Error 5.968913
Mean of Response 10.76686
Observations (or Sum Wgts) 153
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F
Agro-ecology 1 2325.2880 2325.29 65.2659 <.0001
Error 151 5379.8167 35.63  
C. Total 152 7705.1047  
Means for One-way ANOVA 
Level Number Mean Std Error Lower 95% Upper 95% 
Sub-Kolla 50 16.3622 0.84413 14.694 18.030 
Weina-Dega 103 8.0507 0.58813 6.889 9.213 
Std Error uses a pooled estimate of error variance 
 
 
 
 
 
Appendix Table 6: One-way analysis of annual maintenance requirement of livestock (TDM) per   
                               household by agro-ecology 
 
Summary of Fit 
Rsquare 0.136097
Adj Rsquare 0.130375
Root Mean Square Error 6.934973
Mean of Response 12.12425
Observations (or Sum Wgts) 153
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F
Agro-ecology 1 1144.0594 1144.06 23.7881 <.0001
Error 151 7262.1708 48.09  
C. Total 152 8406.2301  
Means for One-way ANOVA 
Level Number Mean Std Error Lower 95% Upper 95% 
Sub-Kolla 50 16.0490 0.98075 14.111 17.987 
Weina-Dega 103 10.2190 0.68332 8.869 11.569 
Std Error uses a pooled estimate of error variance 
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Appendix Table 7: Contingency analysis of length of feeding period (months) by agro-ecology 
 
Contingency Table: Length of feeding period by agro-ecology 
Count 
Total % 
Col % 
Row % 
3 3.5 4 4.5
Sub-Kolla 15 
9.80 
40.54 
30.00 
18 
11.76 
38.30 
36.00 
17
11.11
32.69
34.00
0
0.00
0.00
0.00
50
32.68
Weina-Dega 22 
14.38 
59.46 
21.36 
29 
18.95 
61.70 
28.16 
35
22.88
67.31
33.98
17
11.11
100.00
16.50
103
67.32
 37 
24.18 
47 
30.72 
52
33.99
17
11.11
153
Tests 
Source DF -LogLike RSquare (U)
Model 3 7.55696 0.0375
Error 147 193.90984
C. Total 150 201.46680
N 153 
 
Test ChiSquare Prob>ChiSq
Likelihood Ratio 15.114 0.0017
Pearson 9.966 0.0189
Correspondence Analysis 
-0.5
-0.4
-0.3
-0.2
-0.1
0.0
0.1
0.2
0.3
0.4
0.5
c1
sub-kolla
woynadega
3
3.5
4
-0.5 -0.4 -0.3 -0.2 -0.1 .0 .1 .2 .3 .4 .5
c2
 
                  Agro-ecology                      Length of feeding period 
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Appendix Table 8: Contingency analysis of length of feeding period (months) by feeding method 
 
Contingency table: Length of feeding period (months) by feeding method 
Count 
Total % 
Col % 
Row % 
3 3.5 4 4.5
Partial feed lot 11 
7.19 
29.73 
9.82 
35
22.88
74.47
31.25
49
32.03
94.23
43.75
17
11.11
100.00
15.18
112
73.20
Pure feed lot  26 
16.99 
70.27 
63.41 
12
7.84
25.53
29.27
3
1.96
5.77
7.32
0
0.00
0.00
0.00
41
26.80
 37 
24.18 
47
30.72
52
33.99
17
11.11
153
 
Test ChiSquare Prob>ChiSq
Likelihood Ratio 56.483 <.0001
Pearson 53.630 <.0001
Correspondence Analysis 
-1.0
-0.5
0.0
0.5
1.0
c1
Partial feed lot
Pure feed lot 3
3.5
4
4.5
-1.0 -0.5 .0 .5 1.0
c2
 
Feeding method                           Length of feeding period (months) 
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Appendix Table 9: One-way analysis of live weight change (Kg) per fattened cattle  
                               by agro-ecology 
 
Summary of Fit 
Rsquare 0.406806
Adj Rsquare 0.402877
Root Mean Square Error 21.50954
Mean of Response 66.24183
Observations (or Sum Wgts) 153
Analysis of Variance 
Source DF Sum of Squares Mean Square F Ratio Prob > F
Agro-ecology 1 47910.32 47910.3 103.5539 <.0001
Error 151 69861.73 462.7  
C. Total 152 117772.05  
Means for One-way ANOVA 
Level Number Mean Std Error Lower 95% Upper 95% 
Sub-Kolla 50 91.6400 3.0419 85.630 97.650 
Weina-Dega 103 53.9126 2.1194 49.725 58.100 
Std Error uses a pooled estimate of error variance 
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Appendix Table 10: Questionnaire used for the survey 
Data to be collected by secondary sources (woreda level): 
1. Human population under different age and sex category in the woreda:  
Age category Male Female Total 
Household    
≤5 years    
5<x<15 years    
15≤x ≤64years    
> 64years    
Total    
 
2.1 Total land use classification in the woreda (ha) 
No Type of land use Before 10 years Currently 
1 Homestead /backyard   
2 Cultivated land including fallow land   
3  Grazing land Communal   
Private   
4 Area under forage cultivation   
5 Wood-land and/ or shrub-land open for grazing   
6 Protected forest land   
7 Closed plantation land   
8 Area occupied by different construction    
9 Area occupied by church and mosque   
10 Urban land   
11 Unusable land    
 Total   
 
2.2 Type of crops produced in the woreda / year 
 
No 
 
Crops 
Rain fed    Irrigation                           Mark “? ” 
For double 
cropping 
Area (ha) Average 
yield (qt.) 
Area  
(ha) 
Average 
yield (qt.) 
1       
2       
3       
4       
5       
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3. Total livestock number and their major uses in the woreda 
              
Species  
 
 
Type 
 Number of livestock Main purpose of keeping livestock 
Local  
breed 
Cross 
breed 
Exotic  
breed 
Total 
               
Cattle 
Ox       
Bull      
Cow      
Calf (<1year)      
Heifer      
Young bull      
Sheep      
Goat      
Equine Donkey      
Horse      
Mule      
Chicken      
Beehive      
4. What are the major feed resources in the woreda? (Rank 1, 2, 3…in order of feed cover) 
Rank Type of feed resource 
Natural  
pasture 
Untreated  
Crop-residues 
Stubble 
grazing 
      
Hay 
     
Silage 
Urea-treated 
crop 
residues 
Feed 
supplement 
Browse  
trees 
Dry         
Wet         
5. Describe the name of the kebeles under different category. (Use“?” sign for appropriate 
category) 
 
No 
  
Name of kebele 
No of cattle  
fattening  
participants 
(Currently) 
D
eg
a 
 
W
oi
na
 
-d
eg
a 
K
ol
a 
R
ur
al
 
Se
m
i- 
ur
ba
n 
U
rb
an
 
V
. c
lin
ic
 (G
/P
) 
C
. m
ar
ke
t 
A
I s
er
vi
ce
 
S.
 C
oo
p.
 
1             
2             
3             
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6. What is the average number of cattle being fattened per fattening period per household? ----- 
7. How many cattle are being fattened last year in the dega, woinadega and kola agroecology  
    respectively? ------, ------ & ------ 
8. How much the last year average cattle price in the woreda before and after fettening? ----- & -- 
9. How many cattle markets are available in the woreda? ------------- 
10. What are the cattle breeds available in the woreda? --------------------------------------------------- 
11. What type of cattle breeds are currently used for fattening purpose in the woreda? --------------
--- ------------------------------------------------------------------------------------------------------------- 
12. What criterions have been used by the producers for buying fattening cattle? --------------------  
      ----------------------------------------------------------------------------------------------------------------- 
13. How many artificial insemination centers are operational in the woreda? --------------- 
14. For what purpose, the male calves resulted from artificial insemination service are used by 
the cattle owners? ------------------------------------------------------------------------------------------ 
15. Do you think that animals in the woreda have adequate feed throughout the year? Yes / No 
      If no, on which kebeles shortage of feed become more severe? (Use kebeles code) ------------- 
      If no, on which months of the year shortage of feed become more severe? ------------------------ 
16. When there is feed scarcity, what measures have been used by the farmers to alleviate feed    
      shortage?   (Rank in order) 
           1. Storing the feed during available in the area ----                   2. Hay making ----                   
           3. Destocking ----     4. Using browse trees ----         5. Purchasing feed supplement----  
           6. Traveling long distance for searching feed ----      7. Others (specify) ---- 
17. What type of forage development /feed improvement strategies have been practiced in the 
woreda?------------------------------------------------------------------------------------------------------ 
18. What are the major problems affecting cattle fattening practice in the woreda? ------------------  
      ----------------------------------------------------------------------------------------------------------------- 
19. What are the major potentials for improvement of cattle fattening practice in the woreda? -----  
      ----------------------------------------------------------------------------------------------------------------- 
20. What type of development interventions to be made to enhance the performance of cattle      
      fattening activity in the woreda? -------------------------------------------------------------------------  
      ----------------------------------------------------------------------------------------------------------------- 
Data to be collected from individual household 
Kebele--------------------Sub-Kebele-------------------------Gots /parishes/---------------------- 
1. Household socio-economic characteristics  
1.1 Name of interviewed household-----------------------------------,   Sex------------,   Age--------
years      
1.2 Level of education of the interviewed household (encircle one)  
A. Illiterate        B. Basic Education       C. Elementary School        D. Junior Secondary 
E. High School             F. Higher Education            G. Religious Education         
1.3 Family size (including the head of the household) under different age category:  
Age category ≤5 years 5<x<15 years 15  ≤x ≤64 years > 64 years Total 
Sex Male      
Female      
Total      
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1.4 Major occupation of the household head at present (encircle one) 
A. Farmer                         B. Business man                   C. Government /private employee  
D. Retired person             E. Other (specify) ------------------------------ 
1.5 Annual revenue of the family from different source in cash /birr/ 
Source of 
income 
Livestock 
sale 
Sale of livestock 
products 
Crop sale Off-farm  
activity 
Total birr                 
birr      
1.6 Annual revenue of the family from livestock in cash /birr/ 
Types of cash source from livestock Annual revenue of the family in cash /birr 
Sale of dairy products  
Sale of live animals Heifer  
Young bull  
Older Oxen/Cow  
Fattened Oxen/Cow  
Sheep  
Goat  
Donkey  
Mule                              
Horse  
Poultry  
Sale of egg  
Sale of bee colony and/ or hive products  
Sale of fish  
2. Land holding and farm characteristics of the family (ha) 
2.1 Average land holding under different land use 
No Type of land use Hectares 
1 Homestead /backyard  
2.  Cultivated land including fallow land  
3.  Private grazing land  
4 Area under forage cultivation  
5 Closed plantation land  
 Total  
 
2.2 Type of crops produced by the family / year 
 
No 
 
Crops 
Rain fed    Irrigation                           Mark “? ” 
For double 
cropping 
Area (ha) Average 
yield (qt.) 
Area  
(ha) 
Average 
yield (qt.) 
1       
2       
3       
4       
5       
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3. Livestock holding and their major use in the family 
               
Species   
 
 
Type 
 Number of livestock Main purpose of keeping livestock 
Local  
breed 
 
Cross 
breed 
Exotic  
breed 
Total 
               
Cattle 
Ox       
Bull      
Cow      
Calf (<1year)      
Heifer      
Young bull      
Sheep      
Goat      
Equine Donkey      
Mule      
Horse      
Chicken      
Beehive      
For what purpose do you use animal’s dung? (Rank in order) 
         1. To fertile the land ----           2. For fuel----     3. For market as dry dung cake----                          
         4. For plastering of the wall and floor of the family house----  5. Others (specify) ------------- 
4. Feeds and feeding  
4.1 What are the major feed resources for the family’s livestock? (Rank 1, 2, 3…in order of feed 
cover) 
Rank Type of feed resource 
Natural  
pasture 
Untreated  
Crop-residues 
Stubble 
grazing 
      
Hay 
     
Silage 
Urea-treated 
crop 
residues 
Feed 
supplement 
Browse  
trees 
Dry         
Wet         
4.2 Do you think that your animals have adequate feed throughout the year? Yes / No 
      If no, on which months of the year shortage of feed become more severe? ------------------------ 
4.3 When there is feed scarcity, what measures have you took to alleviate feed shortage?    
       (Rank 1, 2, 3 …in order) 
           1. Storing the feed during available in surplus in the area ___       2. Using browse trees___ 
           3. Destocking ___       4. Hay making ___         5. Purchasing feed supplement___  
           6. Traveling long distance for searching feed ___        7. Others (specify) --------------------- 
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4.4 How do you store crop residues? 
         1. Stacked outside          2. Stacked under shed          3. Baled outside                          
         4. Baled under shed          5. Others (specify) ---------------------------------------- 
4.5 When do you start feeding of stored crop residue for your animals? 
           1. At the beginning of the dry season           2. At the middle of the dry season          
           3. At the end of the dry season                      4. At the beginning of the rainy season        
4.6 Feed conservation 
4.6.1 Are you experienced in hay making? Yes / No 
If no, rank the reasons in order? 
           1. Shortage of land ----   2. Hay is not important ----   3. Lack of animals ----     
           4. Lack of knowledge how to do it ----    5. Others (specify) -------------------------------- 
If yes, how do you decide appropriate time of cutting for hay making?        
                 1. Pattern of rainfal          2. Plant growth          3. Need of the animal                          
                 4. Others (specify)---------------------------------------- 
How do you store hay? 
1. Stacked outside          2. Stacked under shed          3. Baled outside                          
4. Baled under shed          5. Others (specify)---------------------------------------- 
4.6.2 Are you experienced in silage making? Yes / No 
If no, rank the reasons in order? 
           1. Shortage of land ----   2. Lack of proper tools ----         3. silage is not important ----    
           4. Lack of knowledge how to do it  ----    5. Lack of animals ----    6. Others (specify) - 
If yes, how do you decide appropriate time of cutting for silage making? -------------------------
-----------------------------------------------------------------------------------------------------------------  
4.6.3 Are you experienced straw treatment with urea? Yes / No 
If no, rank the reasons in order? 
           1. Shortage of money to purchase urea ----   2. Lack of proper tools ----       
           3. Urea treated straw is not important ----      4. Lack of knowledge how to do it ----     
           5. Lack of animals ----                   6. Others (specify) ---------------------------------------- 
If yes, how do you fed urea treated straw to your livestock? -----------------------------------------
-----------------------------------------------------------------------------------------------------------  
4.7 If you have cultivated forage crops, mention the type of forage crops cultivated with their 
area coverage. 
No Species of forage crops Development Strategy Area coverage (ha) 
    
    
    
    
4.8 Do you have fallow land? Yes / No 
         If yes, what is the main reason for fallowing the land? (Rank in order) 
         1. Demand for grazing land----  2. Restoration of fertility----  3. Excess cropland ----                               
         4. Luck of oxen----                     5. Others (specify) ---------------------------------------- 
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4.9 Have you offered browse to your livestock? Yes / No 
4.9.1 If yes, list down the type of browse species you offer in different seasons accordingly.  
No Browse species 
offered to livestock 
livestock species Rank in order of importance 
Dry season Rainy season 
     
     
     
 
4.9.2 If yes, how do you fed browse to your livestock? (Rank in %) 
           1. Cut and carry feeding alone----                              2. Direct browsing on standing tree----         
           3. Cut and carry feeding by mixing with straw ----          4. All ----           
4.9.3 If yes, state the importance of browse to your livestock. ------------------------------------------- 
      ----------------------------------------------------------------------------------------------------------------- 
4.10 Have you fed supplement to your livestock? Yes / No 
4.10.1 If yes, underline whether supplements are home grown, purchased or both. 
4.10.2 If yes, mention the type of supplement and their price that you fed to your livestock. 
 
No 
 
Type of supplement 
If purchase, add the information below 
How much 
(kg) 
Price 
(birr/kg) 
When you 
buy 
Where you 
buy 
      
      
4.10.3 If no, rank the reasons why? 
           1. No need of supplementation----   2. Lack of knowledge about its importance ----                   
           3. Not affordable interms of cost ----   4. Not available in the area ----     
           5. Lack of animals ----    6. Others (specify) -------------------------------------------- 
4.10.4 When do you give supplemental feed to your livestock? ----------------------------------------- 
        Why? ------------------------------------------------------------------------------------------------------- 
4.11 Which group of animals is given priority for the following feeds? (Rank 1, 2, 3 … in order 
of priority) 
Group of  
animals  
Type of 
feed 
Private  
grazing land 
Cultivated 
forage 
Hay Silage Urea-treated 
straw 
Supplement 
feed 
Rank (٭)             
Weak/sick animals       
Oxen       
Milking and / or pregnant 
cows 
      
Calves       
D. cows, heifers & young 
bulls  
      
Bulls       
Fattening cattle       
Sheep       
Goat       
Equines       
(٭) Rank in feeding value 
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5. Cattle Fattening Practice 
5.1 What is the breed of your fattening cattle? ------------------------------------------------------------- 
5.2 What is the source of your fattening cattle? 
A. Own production                                                            B. Immediate purchase for fattening     
C. Culled cattle due to old age & being unproductive       D. Supplied by agriculture office  
5.3 Have you used the calves resulted from AI service for fattening purpose? Yes / No  
Why? --------------------------------------------------------------------------------------------------------- 
5.4 What type of cattle do you prefer for fattening purpose? (Rank in the order of preference) 
    A. Old oxen     B. Matured oxen     C. Young bull__            
    D. Old cow     E. Unproductive cow     F. Heifer__     
Why? --------------------------------------------------------------------------------------------------------- 
      -----------------------------------------------------------------------------------------------------------------
5.5 How many times do you fatten the cattle per year? 
A. Only one time            B. Two times           C. Three times           D. Four times 
Why? --------------------------------------------------------------------------------------------------------- 
5.6 How many cattle do you fatten per fattening period? --------------------------- 
Why? --------------------------------------------------------------------------------------------------------- 
5.7 How do you decide the end of finishing period? 
A. By calculating feeding length             B. By considering rate of live-weight change               
C. Anticipated Current and future price         D. Others (specify) ---------------------------  
5.8 On which months of the year do you prefer to start cattle fattening? ------------------------------- 
  Why? ------------------------------------------------------------------------------------------------------- 
5.9 On which months of the year, demands for fattened cattle become high? ------------------------- 
  Why? ------------------------------------------------------------------------------------------------------- 
5.10 On which months of the year, demands for fattened cattle become low? ------------------------- 
  Why? ------------------------------------------------------------------------------------------------------- 
5.11 How do you transport your cattle before and after fattening? 
A. Trekking on foot             B. Using vehicle             C. Other (specify) --------------------------  
5.12 On the average, for how long do you fed the cattle to finish its fattening period? 
A. For two months           B. For three months            C. For four months  
D. For five months           E. For six months                F. Other (specify) -------------------------- 
5.13 How do you fed your fattening cattle? 
A. Free grazing             B. Tethering             C. Stall feeding             D. Mixed            
5.14 What type of feed have you offered to your fattening cattle? 
Basal feeds-------------------------------------------------------------------------------------------------- 
Supplement feeds------------------------------------------------------------------------------------------ 
5.15 How much kilo gram do you offer per cattle per day from each type of feed? 
Basal feeds-------------------------------------------------------------------------------------------------- 
Supplement feeds------------------------------------------------------------------------------------------ 
5.16 In what sequence do you feed your fattening cattle per day? 
A. Basal feeds first and supplemental feeds next        C. Basal feeds at the middle                 
B. Supplemental feeds first and basal feeds next        D. Supplemental feeds at the middle  
E. There is no predetermined sequence of feeding            
5.17 How much it costs the daily feed of one fattening cattle? (Birr) ---------------------------- 
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5.18 Is there shortage of water for your fattening cattle? Yes / No 
      If yes, state the months of the year at which water shortage becomes severe---------------------- 
5.19 What are the sources of water for fattening cattle? (Rank 1, 2, 3 … in order of use) 
Seasons Sources of water 
Pond River Spring Hand dug well  Temporary water 
Dry      
Rainy      
5.20 Indicate the distance traveled by fattening cattle to the water source at different seasons of   
         the year. (Use “?” sign)      
Seasons Distance traveled by fattening cattle to the water source 
Water at home <2km 2≤X≤4km 4<X≤6km >6km 
Dry       
Rainy      
5.21 Indicate watering frequency for fattening cattle at different seasons (Use “?” sign) 
Watering 
frequency 
Adlibutum Three times 
per day           
Two times 
per day             
Once per day    Once per 
day 2 day   
Season Dry       
Rainy      
5.22 Housing condition for fattening cattle (rank in %) 
Type of 
 house 
Open without 
enclosure 
Enclosed barn 
 or shed 
Separated 
 house 
Separated room in 
the family house 
Others  
(specify) 
Percentage (%)      
5.23 If you housed your fattening cattle in separated house, from what materials is made the 
different structures of the house? (Use “? ” sign for one or more if appropriate) 
House 
structure 
Materials made from 
Corrugated 
iron sheet 
Grass Wood Stone Mud Concrete 
Floor       
Roof       
Wall       
5.24 What are the major diseases that affect your fattening cattle? -------------------------------------- 
5.25 What are the major parasites that affect your fattening cattle? ------------------------------------- 
5.26 Do you have access to veterinary services?  Yes / No 
If yes, to what type of veterinary services? (Rank in the order of access) 
A. Government vet. clinic             B. Private vet. clinic             C. Private vet. pharmacy              
5.27 Have you experienced for deworming your fattening cattle? Yes / No 
If yes, how many tablet per cattle at one time? --------; how many times per fattening period?  
5.28 Is cattle vaccination practiced in the area? Yes / No 
If yes, to what type of diseases? ---------------------------------------------------------------- 
5.29 How much cost do you pay for one fattening cattle associated with health aspect? (Birr) ----- 
6. Marketing of fattening cattle 
6.1 If purchase, where do you buy your fattening cattle?       
    A. In the village                                                  B. At local   market             
    C. Supplied by agriculture office (not known)   D. Out of the district market (specify) ----------- 
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6.2 What criterions have you considered for buying fattening cattle? (Rank in the order of 
importance) 
A. Age of the cattle      B. Body size /frame      C. Breed     D. Health           E. Body condition        
 F. Price        G. Color        H. Adaptation          I. Presence of horn and / or its shape 
6.3 How much was the price of medium size cattle for the past three recent years? 
Past three  
Recent 
years 
Before fattening After fattening 
Minimum 
price (birr) 
Average 
price 
(birr) 
Maximum 
price (birr) 
Minimum 
price (birr) 
Average 
price 
(birr) 
Maximum 
price (birr) 
1997 E. C.       
1998 E. C.       
1999 E. C.       
Average       
6.4 How do you sell your fattened cattle? 
A. On live weight base using measurements             B. With negotiation by visual estimation 
C. Others (specify) ----------------------------  
6.5 Where do you sell your fattened cattle most of the time?     
     A. In the village                                      B. In the district market                
     C. On contractual bases in the village    D. Out of the district market (specify) -------------------  
6.6 Indicate the average distance where marketing of fattening cattle is mostly takes place. 
A. <5 km        B. 5-10 km         C. 10-15 km        D. 15-20 km        E. >20 km 
6.7 For whom do you sell your fattened cattle most of the time? 
A. For individuals/ group consumers           B. For local butchers      C. For middlemen              
D. For big traders          E. For meat processing factory          F. Other (specify) ----------------- 
7. Motives for cattle fattening activity 
7.1 When did you start cattle fattening activity? -----------------------------------------------------------  
7.2 What are your reasons for starting cattle fattening activity? -----------------------------------------  
      ----------------------------------------------------------------------------------------------------------------- 
7.3 How do you get information about cattle fattening and marketing? (Rank in order) 
A. Mass media               B. Farmer’s Association             C. Agricultural Extension Agents__                  
D. Nearby fattening farms                        E. Other (specify) ------------------------------ 
7.4 Have you taken any formal training on cattle fattening? Yes / No (Underline) 
If yes, where ---------------------------------------;and for how long? ---------------------------------- 
7.5 Are there any organizations which assist you in your fattening activity? Yes / No 
If yes, list the name of organizations. ------------------------------------------------------------------- 
What did you assisted by such organizations? ---------------------------------------------------------  
Is there any change in your fattening activity due to the interventions made by those 
organizations? 
Yes / No. If yes, what / if no, why? ----------------------------------------------------------------------  
----------------------------------------------------------------------------------------------------------------- 
7.6 What type of development interventions have to be made to enhance the performance of 
cattle fattening activity  started in your area? ----------------------------------------------------------  
      -----------------------------------------------------------------------------------------------------------------  
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Data to be collected by focus group discussion in each kebele: 
Name of the kebele --------------------------------------------------- 
1. Livestock holding and their major use in the kebele 
               
Species   
 
 
Type 
 Number of livestock Main purpose of keeping livestock 
Local  
breed 
 
Cross 
breed 
Exotic  
breed 
Total 
               
Cattle 
Ox       
Bull      
Cow      
Calf (<1year)      
Heifer      
Young bull      
Sheep      
Goat      
Equine Donkey      
Mule      
Horse      
Chicken      
Beehive      
 
2. Who is responsible for the different activities of cattle fattening? (Rank in order) 
 
Activity 
Children (<15 years) Adult (≥15 years) 
Male Female Male Female 
F Hi F Hi H F Hi H F Hi 
Herding            
Feed collection and feeding           
Watering           
Barn cleaning           
Health care           
Breeding           
Buying of cattle for fattening            
Selling  of fattened cattle            
* F= Family; Hi= Hired; H= Head 
3. Major diseases of fattening cattle in the kebele 
Type of diseases Time of 
out 
break 
(month) 
Treatments given Age of 
affected 
cattle 
Body 
condition 
of affected 
cattle 
Mortality 
rate out of 
10 affected 
cattle 
Local name Common 
name 
Local Scientific 
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4. Major parasites of fattening cattle in the kebele 
Type of diseases Time of 
out 
break 
(month) 
Treatments given Age of 
affected 
cattle 
Body 
condition 
of affected 
cattle 
Mortality 
rate out of 
10 affected 
cattle 
Local name Common 
name 
Local Scientific 
     
     
     
     
 
5. Feed resources and feeding system 
5.1 What are the major feed resources in the kebele? (Rank 1, 2, 3…in order of feed cover) 
Rank Type of feed resource 
Natural  
pasture 
Untreated  
Crop-residues 
Stubble 
grazing 
      
Hay 
     
Silage 
Urea-treated 
crop 
residues 
Feed 
supplement 
Browse  
trees 
Dry         
Wet         
5.2 Is there communal grazing land in the kebele? Yes / No 
5.2.1 If yes, how much hectare? ----------  
5.2.2 If yes, what is the type communal grazing land available in the kebele? (Rank in %) 
           1. Open grassland -----        2. Tree covered grassland -----        3. Bush/shrub grassland ---  
           4. Swampy grassland -----    5. Stone covered grassland -----       6. Others (specify) ----- 
5.2.3 If yes, what is the status of communal grazing land? 
           1. Decreasing        2. Increasing        3. No change      4. Others (specify) --------------------- 
5.2.4 If the status of communal grazing land available in the area is decreasing, mention the 
possible reasons. (Rank in order)                        1. Expansion of farm land -----              
           2. Reduction in species composition -----         3. Reduction in biomass production -----        
           4. Infestation with weeds -----        5. Overgrazing -----         6. Others (specify) ----- 
5.3 What is the type of grazing system employed during wet season? 
           1. Unherded                 2. Herded                 3. Paddock     
           4. Tethered              5. Zero-grazing               6. Others (specify) -------------------------  
5.4 What is the type of grazing system employed during dry season? 
           1. Unherded                 2. Herded                 3. Paddock    
           4. Tethered              5. Zero-grazing               6. Others (specify) ------------------------- 
6. Mention in order the dominant and useful species used as livestock feed in the kebele 
                 Grass                                            Legume                                    Browse tree/shrub                
1st-------------------------------------   -------------------------------------   ------------------------------------  
2nd-------------------------------------   -------------------------------------   -----------------------------------  
3rd-------------------------------------   -------------------------------------   -----------------------------------  
4th-------------------------------------   -------------------------------------   ------------------------------------  
5th-------------------------------------   -------------------------------------   ------------------------------------  
6th-------------------------------------   -------------------------------------   ------------------------------------  
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7. Crop residue 
7.1 What are the major crop-residues produced in the area? (Rank 1, 2, 3…in order of quantity 
produced)   
 
 
Type 
Maize 
stover 
Wheat 
straw 
Barley 
straw 
Millet 
straw 
Teff 
strw 
Pea/ 
bean 
 straw 
Chik 
pea 
straw 
Field 
 pea 
straw 
Haricot 
bean 
straw 
Others 
 (specify) 
Rank           
 
7.2 What are the major crop-residues used as livestock feed in the area? (Rank 1, 2, 3…in order 
of preference by each livestock)   
 
Livest-
ock type 
Maize 
stover 
Wheat 
straw 
Barley 
straw 
Millet 
straw 
Teff  
straw 
Pea/ 
bean 
straw 
Chick 
pea 
straw 
Field 
pea 
straw 
Haricot 
bean 
straw 
Others 
(specify) 
Cattle           
Sheep           
Goat           
Equine           
 
 
7.3 What are the importances of crop-residues? (Rank 1, 2, 3…in order of importances)      
Importance  Maize 
stover 
Wheat 
straw 
Barley 
straw 
Millet 
straw 
Teff 
straw 
Pea/ 
bean 
straw
Chick 
pea 
straw 
Field 
pea 
straw 
Haricot 
bean 
straw 
Others 
(specify) 
Feed           
Fuel           
Plastering           
Selling           
Others           
 
8. Indicate seasonal calendar of the following feed resources availability. 
 
 
Type of feed resources 
Months 
Ja
n.
 
Fe
b.
 
M
ar
ch
 
A
pr
il 
M
ay
 
Ju
ne
 
Ju
ly
 
A
ug
. 
Se
p.
 
O
ct
. 
N
ov
. 
D
ec
. 
Communal grazing land ٭                          
Protected private grazing land             
Cultivated forage             
Hay             
Silage             
Crop-residues             
Browse trees             
Supplement feed             
٭ (Use 0,1,2,3 for nil, shortage, sufficient and excess availability) 
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9. Indicate the availability of different development parameters associated with cattle fattening in  
    the kebele. 
Development parameters Mark “√ ” if available 
Livestock market  
Livestock personnel  
AI / bull service center  
Veterinary clinic Government  
Private  
Accessible road   
Semi-intensive cattle fattening  
Service cooperative  
 
10. Prioritize constraints that affect cattle fattening in the kebele  
Constraints Month Rank 1, 2, 3 … in the order of severity 
Feed shortage   
Drought   
Disease & parasite   
Market problem   
Lack of credit   
Lack of improved breed   
Lack of veterinary service   
Lack of accessible road   
Lack of extension service   
Water scarcity   
Others   
 
